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CONTROL 
SYMBOL 

AC 
AD 
AE 
AEM 
AF 
MS 
AOP 
AP 
APS 
AT 
ATD 
ATEC 
AZM 
BELL 
BIM 
BOIL 
CBL 
CKV 
CM 
CF 
CPU 
CRT 
CS 
CT 
CVC 

DDC 
OEM 
DP 
DPR 
DPS 
DPTE 
DPTP 
DPU 
EC 
EP 
ES 
ET 
EXP 
FAN 
FHC 
FM 
FMS 
FS 
FTP 

AIR COMPRESSOR 
AIR DRYER 
ACTUATOR ELECTRIC 
APOGEE ETHERNET MICROSERVER 
AIR FILTER 
AIR FLOW STATION 
ANALOG OUTPUT, PNEUMATIC 
ACTUATOR PNEUMATIC 
AUX. POWER SUPPLY 
AUTOMATIC TRAP 
AUTO TANK DRAIN 
ACTUATOR TEC 
AUTOZERO MODULE 
BELL 
BUS INTERFACE MODULE 
BOILER 
CABLES 
CHECK VALVE 
CONSTRUCTION MATERIALS 
COMPONENT PANEL 
CENTRAL PROCESSING UNIT 
CATHODE RAY TUBE 
CURRENT SWITCH 
CURRENT TRANSDUCER 
CONSTANT VOLUME CONTROLLER 
DAMPER 
DUAL DUCT CONTROLLER 
DEMAND ENERGY MONITOR 
DEW POINT TRANSMITTER 
DIFFERENTIAL PRESS. REGULATOR 
DIFFERENTIAL PRESSURE SWITCH 
DIFF. PRESS. TRANSMITTER ELEC. 
DIFFERENTIAL PRESSURE PNEUMATIC 
DIGITAL POINT UNIT 
ENTHALPY COMPARITOR 
ELECTRO-PNEUMATIC VALVE 
END SWITCH 
ENTHALPY TRANSMITTER 
EXPANSION PANEL 
FAN 
FUME HOOD CONTROLLER 
FLOW MTR. (FLOW METER STATION) 
FIRE MGMT. SYSTEM 
FLOW SWITCH 
FLOW TRANSMITTER PNEU. 
GAUGE 

CONTROL SYMBOL 
DESCRIPTION 

DDC ELECTRICAL POINT DDC PNEUMATIC POINT  

TRUNK NUMBER 
CABINET NUMBER 
LAN TRUNK 
DROP NUMBER 
POINT NUMBER 

TRUNK NUMBER 
CABINET NUMBER 
LAN TRUNK 
DROP NUMBER 
POINT NUMBER 

PTNA 
AOP 

R 

CONTROL 
SYMBOL 

CONTROL SYMBOL 
DESCRIPTION 

CONTROL CONTROL SYMBOL 
SYMBOL DESCRIPTION 

GD GAS DETECTOR PXCM PXC-MODULAR CONTROLLER 
HE HUMIDIFIER ELECTRIC RBC REMOTE BUILDING CONTROLLER 

HYGROSTATS RC RECEIVER CONTROLLER 
HI-IC HAND-HELD OPERATOR'S TERMINAL RCU REMOTE CONTROL UNIT 
HL HIGH LIMIT RE RELAY ELECTRIC 
HOA HAND-OFF-AUTO SWITCH RP RELAY PNEUMATIC 
HORN HORN RS RESTRICTOR 
HPC HEAT PUMP CONTROLLER RV RELIEF VALVE 
HTD HIGH TEMPERATURE DETECTOR 5/W SOFTWARE 
HTE HUMIDITY TRANSMITTER ELECTRIC SC STEP CONTROLLER 
HTP HUMIDITY TRANSMITTER PNEUMATIC SCU STAND ALONE CONTROL UNIT 
INT 
KWM 
LC 
LLS 
LLT 
LPR 

INTERCOM 
ELECTRIC KILOWATT METER 
LIMIT CONTROLLER (LIMITEM) 
LIQUID LEVEL SWITCH 
LIQUID LEVEL TRANS. 
POWER SUPPLY 24VAC/24V0C 

SD 
SE 
SPKR 
SPP 
SPR 

SMOKE DETECTOR 
SWITCH ELECTRIC 
SPEAKER 
STATIC PRESSURE PROBE 
STATIC PRESSURE REGULATOR 

LTDE LOW TEMP. DETECTOR ELECTRIC SV SOLENOID VALVE 
LTDP LOW TEMP. DETECTOR PNEUMATIC SW SWITCH PNEUMATIC 
LUI LOCAL USER INTERFACE ROOM THERMOSTAT, PNEUMATIC 
MBC MODULAR BUILDING CONTROLLER TBC TERMINAL BOX CONTROLLER 
MDM MODEM TC TEMPERATURE CONTROLLER(5200) 
ME ELECTRONIC ACTUATOR TCU TERMINAL CONTROL UNIT 
MEG MODULAR EQUIPMENT CONTROLLER TDR TIME DELAY RELAY 
MG MAGNEHELIC GAUGE TE THERMOSTAT, ELECTRIC 
MPU MULTI-POINT UNIT TEC TERMINAL EQUIPMENT CONTROLLER 
MS MOTOR STARTER TN THERMOMETER 
OBS OBSOLETE TI TRUNK INTERFACE 
ODP OPERATOR DATA PANEL TIE TRUNK ISOLATOR EXTENDER 

PA 
PUMP 
PULSE ACCUMULATOR 

TIU 
TMR 

TELCOM INTERFACE UNIT 
TIMER, TIME CLOCK 

PCT 
PE 

PROGRAMMABLE CLOCK TIMER 
PRESSURE ELECTRIC SWITCH 

TTE 
TTP 

TEMPERATURE TRANSMITTER ELECTRIC 
TEMPERATURE TRANSMITTER PNEUMATIC 

PL PILOT LIGHT TXIO TX-I/0 FAMILY CONTROLLER MODULES 
PM POWER MONITOR UC UNITARY CONTROLLER 
PHI. PANEL UCC UNIT CONDITIONER CONTROLLER 
PPM POINT PICKUP MODULE UVC UNIT VENT CONTROLLER 
PRC PRESSURE REG. CONTROLLER V VALVE 
PRV PRESSURE REDUCING VALVE V. VALVE SERVICE PARTS 
PS POSITIONING SWITCH VA TEC VALVE ACTUATOR 
PSE POSITION SENSOR ELECTRIC VAC VIBRATION ISOLATOR 
PST PULL STATION VB VARIABLE AIR VOLUME CONTROLLER 
PT PITOT TUBE VTE VELOCITY TRANSMITTER ELECTRICAL 
PTE PRESSURE TRANSMITTER ELECTRIC WELL 
PTP PRESSURE TRANSMITTER PNEUMATIC XDR TRANSDUCER 
PTR PRINTER XFMR TRANSFORMER 
PV PILOT VALVE 
PXCC PS COMPACT CONTROLLER 

APOGEE: PII - EXAMPLE 
DETAILS 

LOGICAL POINT NAME ABILTp 
-10.10.3.10.27 I 

I 1 ELECTRICAL TERMINATION DETAIL SA 41--- READ AS " SEE PAGE SA FOR MORE DETAIL " 
TO CONTROL 
DEVICE 

C).  BIN NUMBER 
DETAIL MC 

DIGITAL INPUT 
PNEUMATIC TERMINATION 

CABINET NUMBER 
FLN 

DETAIL XX 
TRUNK 

STANDARD DDC TERMINATION DROP NUMBER 
POINT NUMBER 

NOTE OR REVISION 
APOGEE: ETHERNET - EXAMPLE 

DETAIL XX PAGE REFERENCE LOGICAL POINT NAME - AH1LTIB 
10001:3.10.271 
DETAIL SA 
DETAIL MC 4111-- 

REFERENCE NUMBER 
NODE NUMBER 
FLN TRUNK 
DROP NUMBER 
POINT NUMBER 

READ AS " SEE PAGE SA FOR MORE DETAIL " 

DIGITAL INPUT 
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Anixter Building Automation Cables 
Non-Plenum 

SBT Part Number Description 'Print Legend 

H.TPHICIA 20AWO.STR.ITP.CHALUE JACKET NORTHFLIDI • 111.tt.20.CAI "DI 00. Al. AO" poi Ill 20AWO IP Trc Cu OIL) C(Ull 

20AWILSTR.3CONIACMAILUE JACKET MORTHFLEX • 153C20434 -MC MID" (Mfg EN 20 *WO 3C 7I7C CM (US.) COIL) H4C204361 

H.TPISCAIR 1111AWG.STILTTP.00IRJILIA JACKET PFORTHfLEX 0 111.TP IS-CASE .01. DO, AL AO" pAlg 111/1W0 IP 75"C CIAR (1.014 C011.) 

ISAING.STRACOND.CMR.INUE JACKET MORTHFLEX • 413C1443AR "TEC VID" (Mfg EN 111 AWO 3C 7VC CNN WU COIL) 11.3C1114111R 

H4C14.CL3R 14AVVO.STIL2CONO,CL3R.DARK BLUE JACKET 11.2C144L3ft -I.V POWER' (Mfg W) Ii AWO Sc 7rc CUR WU r4UL) 
HO•TSP24LC•Chl BLICHAWO.STR.TSP.LOCAPCM.ORANOE JACKET HOTSP24LC451 -aur umo est 24 AWO 1P WC CU 101.101110 

114 TSP2ALCCIA FLN24AWOATILTSPAOCAP.C5LORANOE JACKET Ni BLUE STRIPE NORTHFLEX • 41.F.T5P24LCC61 *FLA" (Mfg EN 24 AWO IP 77C CM KILI CIULI 

24AVVO.SOL3P.CMR.BLUE JACKET 1401201FLET • 1I3P24.CIAR ^TEC sue IMIg EN 24 AVM 3P 75•C OAR (UE) CKIL) H4P24.011R 

NORTHFLEX • LOWIP224251.1.0t1 Fur (MIK EP) 22AINO IF 750 C CM (US.) qL1L) LON.IP22.CM 22AW0.STRJPAIRCILORANGE JACKET WI WRITE STRIPE 

MORTHFLEX 0 tommn.ai "LON Fur ((Mg E0)22AWO 2P 750 C CM (U1.)C(ULI 22AWO.STILIPNR.CIAORANGE JACKET WI WHTE STRIPE LON4P224M 

MORTIWLEX 0 1.0N-IPS22.CM -LON Fur (518 EP) 23AWO 01  750 C CM (UB) CIULI 22AW0.STR.IPAIR,OAS.C51.0RANGE JACKET W/ WHITE STRIPE LON.IP522.0,1 

22AWO.STR2PAIR.OAS.CM. ORANGE JACKET WI MITE STRIPE NORTHFLEX • LON.8322.011-LON rue (Mfg 0122AWO 2P 750 C CM (UL)CKA) LON4PS22.CN 

E4TP24CATSCIA 24AVVO.SOLATP.CATSCM MORTHFLEX 41 E4TP24CAT5431 "ETHERNET" (Mfg Ea) 24AWO 41 740 C CM HIS. quo 

NORTIIFLEX II FLA4.6TSPZILC-Cal "AL11455-  24 AWO 1141C WC CU (UL)CIUL) (Mfg Be) ALMON. 24A140. STR. TP• 1C. OAS. LOCAP. CIA F14.1.5TSP2ILCCIA 

NORTHFLEX 0 *144.573P241.C.CM -rumor u AWO 1141C 75'C CM (US.) CHILI Eel 1144.1115P24LC-CM FL1185. 24AWO. STR, TPF1C. OAS, LOCAP, CM 

Plenum 

SBT Part Number Description Print Legend 

20A1NOSTR.ITP.CMPALUE JACKET NORTHFLIIX • HTP20.CMP "CP. 013. Al. AO" 11.11g E021) AND PC ?VC GAP (US.) quu HIP2OCAIP 

NORTHFLEX • 11.3C01411P "TEC WO" INfg El) 241 AWO 3C MC CUP (US.) CM.) H3C2OCKIP 20AWO.STRJC0NO.CMPALUE JACKET 

MORTHFLEX 0 14.1" (0.CPAp -LK, 013 Al. AO (Mfg EP) II AWO 3C 7PC CUP (UL) CIULI ISAINO,STRITP,CAIP,BLUE JACKET 114PISCMP 

ISAWO.STR.3CONO.C/0.11L UE JACKET flORTHFLEX 0 114811FCIAP -TEC WO" (Mfg EN IIAWG 30 75.0 CUP (UL)CIUL) H4CISCRIP 

14AING.STR.2C0110,CL3P.DARK BLUE JACKET NORTNFLEX 0 H4C14.CL3P "LV POWER" Mg E4114 AWN 3C 71PC CL3P (UL) COIL) 114C1441.3P 

ELNWAWOATILTSP.LOC.APCMP.ORANGE JACKET NORTHFLEX • 11457SP24LOCMP "KW (Mfg EP) 24 AWO TSP ?VC CLIP SKI C(UL) HATSP34LCCMP 

FLN24AWO.STILTSPAOCAP.CIPPORANOE JACKET WI SLUE STRIPE- IfORTHFLEX • H.F.75P24LCCMP "FLfr (Mfg 81)24 M1R1 ISP 7rc CUP fULI C(X.) 11443P2ALC.C/AP 

MORTHFLEX * H4P24.CIAP "TEC STA!" Wig Elf 24 AND 3P WC CUP (US.) C(UL) 24AIN0.SOL.3PAIR.CMPALUE JACKET 11.3P24C7AP 

NORTHFLIX 0 tomipn.cup -LON AIM Mg EN 7.2AWO IP 710 C CRP fULICIUL) toropn•OAP 22AW0STR.1 PAIR.CIPP.ORANGE JACKET WI KIPTE STRIPE 

MORTHFLEX S LON-21.7.341.1P "LOU FL/4" glfg BP) 32AWO 21. 710 C CAW fULICIULI 22AVVG.STR.3PAIR.CMP,ORANGE JACKET WI PORTE STRIPE LON4P224MP 

NORINFLEX • L00.8322018 "ION Fur pm. LII 22AW0 1P 750 C CUP (U1.) CM) 22AWO.STILIPAIROAS,CMPARANOE JACKET WI WHITE STRIPE LON-IPS224111. 

NORTHFLEX • 1.0144PS22411,111  "ION FLN" (MN 22AWO EP 760 C CUP (UL) CM.) LON4P5224151P 27AWO.STR.2PAHLOAS.CMP.ORANOE JACKET V4/ WHITE STRIPE 

NORTHFLEX • 84TP24CATSCRIP "ETHERNET" IN8 811 24AW(5 4P 750 C CUP (UL 12.47P24CATIFCIAP 21AWIL501.ATP.CATSCMP 

AL/4445. 2441(10. S TR, irp• 5c, agg, LocgA, cup 04ORTNFLEX • 1141410TSP24LCC51 "AL/4445" 54 AND IP*1C 75'C CU (UL) CIUL) (INg EP) 1141.1.5TSP24LCCMP 

FLN4115. 24AWO. SIR. TP•IC, OAS. LOCAP. GAP NORTWLEX 0 H.A.1.5TSP24lCill "FIMIT 24 AWO 1141C ?VC CM (UL) (Mle EP) F14.13TSP7ALC.CMP 

Assemblies 

Print Legend SBT Part Number Description 

CABLE ASSEIMILYTEC TO SSE 3 POE 10 FT 550427 141A 

CABLE WARMLY TEC TO SAC S POS II FT 555401 N1A 
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00 
DIGITAL OUTPUT (AO,U,X) SEQUENCED 

VOLTAGE TO SEQUENCING MODULE 

DIGITAL INPUT (DI,UI,U,X) 
00 DRY CONTACT 

DIGITAL INPUT (UI U,X) 
00 I PULSE ACCUMULATOR 

NOTE.  
I. 0 mA ON CABINET FAILURE 

2. THIS POINT TYPE CANNOT SHARE 
A MODULE WITH A SELF—POWERED 
TYPE INPUT POINT. 

ANALOG OUTPUT (X) 4-20 mA 
00 

E SIN 
CONTROLL 

DEVICE  CDII 

NOV% 
I. 0 VDC ON CABINET FAILURE 

NALOG OUTPUT (AO,U,X) 0-10VDC 

24V = 

CONTROLLED 
DEUCE 

0 mA 

ANALOG OUTPUT (AO,U,X) 0-10VDC 

24V = 
EXCITATION 

— OR — 
I 

NOTES  
1. COMMON NOT CONNECTED 

NALOG INPUT (ULU X) 4-20 mA 
00 I 2-WIRE INTERNAL POWERED 

24V = 

EXCITATION 
DIG 

N ANALOG INPUT (UI,U X) 4-20mA 
00 I 3-WIRE INTERNAL POWERED 

CITATION 

+ — 

POWER 
SUPPLY 

O ANALOG INPUT (UW,X) 4-20mA 
00 I 3-DIRE EXTERNAL POWERED 

EXCITATION 

— OR — 

ANALOG INPUT (UI U X) 4-20mA 
00 1 4-WIRE EXTERNAL POWERED 

NOTES:  

MAXIMUM WIRE RUN LENGTHS ARE BASED 
ON THE CURRENT DRAW AND WIRE GAGE. 
SEE DRAWING PWIR. 

SEE CONTROL DRAWINGS FOR NORMAL 
DE-ENERGIZED CONTACT STATE 

CONTROLLED 
DEUCE  

0-E 

DIGITAL OUTPUT (AO,U,X) LATCHED 

DIGITAL OUTPUT (DO) NO 

DIGITAL OUTPUT (DO) NC 
PULSED OR LATCHED 

VOLTAGE TO SOLID STATE RELAY 

3 

NEM 
1. o INC ON CABINET FALURE 

 IN8'  CONTROLLED 

PULSED OR LATCHED 

KM_ 
.0 000 ON CORNET FAURE 

GMAT BE MOLD-STAGE 

IN@ 
CONTROLLED 

DEVICE 

DEVICE 

24V 7.7: 

— OR — 

CONTROLLED 
DEVICE 

4-20 rnA 
OC=:=EIE T 

CD 

— OR — 

OR — 

SIG 

— OR — 

CO 

00 VOLTAGE TO CURRENT CONVERTER 

MAXIMUM CONTACT CLOSURE RATE IS 
10 PER SECOND 
DI EXCITATION = 24VDC, 10mA 
UI, U EXCITATION = 24VDC, 6mA, 
150ms, 1mA 

DI CANNOT BE USED FOR PULSE 
ACCUMULATION. 
UI, U, X MAXIMUM PULSE RATE = 20HZ 
(25ms PER STATE, 50ms PRE PULSE, 

PXCC DO CONTACT RATINGS 
AC OPERATION: 
4A 0 240VAC (RESISTIVE) 
3A 0 240VAC (INDUCTIVE) 
SIZE 4 MOTOR STARTER 

DC OPERATION: 
40W CP < 50VDC 
20W 0 > 50VDC 

REFER TO PXCC TERMINATION TABLES 
FOR ACTUAL POINT ADDRESSES. 
COMMON TERMINAL MAY BE SHARED BY 
2 POINTS, AND ORDER MAY BE 
REVERSED ON ADJACENT POINTS. 

REFER TO DRAWING P2 ON PWIR FOR 
MAXIMUM CURRENT PROVIDED BY THE 
PXCC 24VDC SENSOR SUPPLY. 

EXTERNAL POWER SUPPLY CAN EITHER 
BE A 24VDC POWER SUPPLY OR A 
24VAC TRANSFORMER DEPENDING ON 
THE SENSOR SELECTED. IF NOT AN 
ISOLATED NC CLASS 2 CIRCUIT THEN 
POWER SOURCE, NEUTRAL AND PXC 
COMPACT COMMON MUST BE BOTH 
CONNECTED TO THE SAME OR BONDED 
BUILDING APPROVED EARTH GROUND. 
FOR FURTHER DETAILS SEE EARTH 
GROUNDING RULES (125-3002) APOGEE 
WIRING GUIDELINES FOR FIELD PANELS 
AND EQUIPMENT CONTROLLERS. 

50mA OR LESS - 750ft/230m 
50mA TO 100mA - 3751t/115m 

100mA TO 150mA - 250ft/76m 
150mA TO 200mA - 187ft/57m 
200mA TO 250mA - 150ft/46m 

WHERE H TERMINAL IS NOT A NEC 
CLASS 2 CIRCUIT, RELAY COMMON 
TERMINAL BRANCH CURRENT MUST BE 
EXTERNALLY LIMITED TO 10A MAXIMUM 
BY A NEC APPROVED MEANS. NOT A 
FUSE. 

0  WHERE REQUIRED, NEUTRAL TERMINAL 
BRANCH CURRENT MUST BE EXTERNALLY 
LIMITED BA A NEC APPROVED MEANS. 

VA Chiller Project 
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4-WIRE EXTERNAL POWERED 

74 0125 

76 0120 

78 0127 

St I 5401 SAIL 

DMP JS 09/11/12 
NOINEO 
DMP 
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Point Address Table foe Me PXC16. 

Poiol HOC 
Type Poidi 

Point Twe Number Tr rininals Address 

UrNversal VII I 

W2 27 20 2 
-is 

013 20 29 

Universal 84 30 29 4 
Ingots:Input 05  21 32 5 

ILO 
4 -1. 1.16 33 32 6 

57 34 35 

08 3035 V  

Analog 909 53 54 9 
wind (a.... 0 55 198 10 

4 
P011 57 SIT II 

Olgital Input 0112 50 59 11 
(Di) 

0113 60 89 Ill -1. 

Digital 0014 
Output ID.C.0 0015 

0018 10,71,12 HI 

Point Address Table for the P8C24. 

Point Typo 

Potnt 
Type 

timr6Le0 re 

HOC 

Address 

Uniss is al 
INPRI WI) 

1. 
1712 27 2 

1773 28 

Unsiersol 
InputrOrepto 

el -Is 

30 29 

32 

35 

117 34 35 

US 36 

U9 41 

4110 42 10 

U I 45 

1712 46 45 12 

SUMP 
UMW,  5,11 

(X)' 
4-10 

)47 
ama' 

47 40 Ill 

014 

0.414)' 

49 40 IA 

SO 51,  15 

).0 

(010 

52 

analog 

4- 

53 94 17 

55 56 

9019 57 19 

MOW 
0,141111(00) 

0020 45.5 20 

0021 

0022 

0023 13 04,15 23 

00„4 16, 18 

2 

34 39 

35 4 34 

X5 37 

30 37 

Unnera al 

(U) 
4-14 

7 40 39 

41 40 

149 50 97 

1710 10 51 52 

U I I 53 54 

012 12 

013 56 57 13 

1714 14 57 58 

015 60 

4/16 61 00 IV 

6117 63 62 

U18 76 63 

1.119 66 

1420 20 

U21 21 69 

1122 09 70 22 

L/23 23 72 

024 24 

0128 79 78 28 

D011 10,1132 

0032 32 131415 

0033 16 17 18 

0034 34 70,2821 

0035 35 22.23 24 

0036 2'52627 

CI I 

NOIFS.  
1. TRANSDUCER POWERED FROM INPUT 
2. TRANSDUCER OUTPUT VOLTAGE 

GOm .62,. I 
NOTS  
1, 1000 OHM PLATINUM (375) 
2. 1000 OHM PLATINUM (385) 
3. 1000 OHM NICKEL 
4. CUSTOM 

— OR — 

I ® 

SIG 

NALOG INPUT (UI,U,X) 0-10 Vdc 
SELF POWERED TRANSDUCER 

[11) 
24V = 

ANALOG INPUT Ul U X RTD 

1. 100 KOHN 
2.10 (OHM 
3. CUSTOM 

S ANALOG INPUT (UI,U,X) 0-10VDC 
00 

0 
ExCITATI 

ANALOG INPUT Ul U X THERMISTOR 

NC 

SIC 

" 

NO.— 

IF 
COM 

3-WIRE INTERNAL POWERED 

DIGITAL OUTPUT X 24 VDC 
RELAY DRIVE 22 mA MAX. 

ANALOG INPUT (UI,U,X) 0-10VDC 
3-WIRE EXTERNAL POWERED 

0 

0- 0Vde 
DEVICE 

xG1TA 

ANALOG INPUT (UI U,X) 0-10VDC 

Point A 4 T hie forth. PXC.28. 

Polid Typ• 

Point 

IAN) 
Number Terminal's 

HOC 
Point 

Address 

000,078' 

Digital Ingot 
(00 
-10 

75 25 

26 

27 

Digital 
Wont (12/00 

0025 

0025 

4. 6 

7,05 

211 

30 

Notes'  
1. FOR PRE-PXC24.2 CONTROLLERS, POINTS 
13-16 WERE UNIVERSAL I/O POINTS INSTEAD 
OF THE CURRENT SUPER UNIVERSAL I/O 
POINTS. 

2. FOR THE APPROPRIATE TERMINAL SYMBOL, 
PLEASE REFER TO THE RESPECTIVE POINT TYPE 
COLUMN. 

3. THE Common TERMNAL IS ALWAYS THE 
FOLLOWING SYMBOL: I 

4. SEE BELOW FOR DIGITAL OUTPUT SYMBOL. 
NC 

NO 

REVISION HISTORY 
104 Ammo St. 
Lafayette, LA 70507 
USA 
PHOFE. (337) 233-7431 
FAX. 1337) 233-7518 
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PXCC Termination Spec. Sheet 2 
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30 

32 
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PXCC WIRING TYPE AND GAUGE REQUIREMENTS 
TABLE 1 

CIRCUIT 'PIPE CLASS IRE TYPE MAX STANCE CONDUIT SHARING ° 

AC LINE POWER ' POWER 112-14 
TI-ION 

REFER 
TO NEC 

CHECK LOCAL 
CODES 

DIGITAL OUTPUT 1 & 2 
IP not required, check 
0 specs & 10,01 codes  

JIB to #24 AWC 
SEE TABLE 3 Eng  LOCAL 

DIGITAL INPUT 2 
TP not required, check 
job specs & local code 
#IB to 124 NYC 

75011 
(230 m) 

CHECK LOCAL 
CODES 

1'00j1k1V 1 he rmP l'Ii sly'  2  ICI1M8( -442)4  or IP (APB') ( 27Tirm) R)1ESH LOCAL 

ANALOG INPUT ° 
1K Ni OR RTD 

2 #18-124 TP1r TSP' 
CM(FT4) or CMP(FT6) 

75011 
(230 m) 

CHECK LOCAL 
CODES 

ANALOG INPUT 
0-10 V 

2 118-124 TP1r TSP' 
CM(FT4) or CMP(F16

1
) 

75011  
(230 m) 

CHECK LOCAL 
CODES 

ANALOG INPUT 
4-20 mA 

2 #18-124 TP Or TSP 
CM(FT4) or CMP(FT6) 

75on 
(230 m) 

CHECK LOCAL 
CODES 

ANALOG OUTPUT 
0-10 V 

2 118-124 TP1r TSP'  
CM(FT4) or CMP(FT6

5
) 

75011 
( 230 m) 

CHECK LOCAL 
CODES 

ANALOG OUTPUT 
4-2D mA 

2 /18-124 TP 1r TSP 
£M(FT4) or CMP(FT6 

75011 
(230 m) 

CHECK LOCAL 
CODES 

ETHERNET ALN 2 pa (a) TP°  
CATS OR BETTER 

29511 
(90 m) 

CHECK LOCAL 
CODES 

ALN TRUNK 2 24 TSP SEE TABLE 4 C
CH

O
E
D

C
E

K
S 

 LOCAL 

1. WHEN DAISY-CHAINING 24VAC POWER TO CONTROLLERS USE #14 WIRE. 

2. CONDUIT SHARING RULES: ONLY WHERE LOCAL CODES PERMIT. 
BOTH CLASS1 AND CLASS 2 WIRING CAN BE RUN TO THE PXCC PROVIDED 
THE CLASS 2 WIRE IS UL LISTED 300V 75*C(167T1) OR HIGHER OR THE 
CLASS 2 WIRE IS NEC TYPE CM (FT4) (75'C OR HIGHER) OR CMP(FT6) 
(75'C OR HIGHER). NEC TYPE CL2 AND CL2P IS NOT ACCEPTABLE UNLESS 
ALSO UL LISTED AND MARKED 300V 75'C (167'F) OR HIGHER 

3, TWISTED PAIR, NON-JACKETED UL LISTED 75*C(167'F) AND 300V, CABLE 
CAN BE USED IN PLACE OF CM(FT4) OR CMP(FT6)(BOTH MUST BE RATED 
75'C OR HIGHER) CABLE WHEN CONTAINED IN CONDUIT PER LOCAL CODES. 
SEE THE FIELD PURCHASING GUIDE FOR WIRE. 

4. WIRE LENGTH AFFECTS POINT INTERCEPT ENTRY. ADJUST INTERCEPT 
ACCORDINGLY FOR EACH WIRE GAUGE AND SENSOR TYPE. 

5. SHIELDED TWISETED PAIR (TSP) IS NOT REQUIRED FOR ELECTRICAL 
NOISE LEVELS UP TO 10 VIM. AT HIGHER LEVELS TSP MAY BE 
NEEDED.TERMINATE SHIELD ON ENCLOSURE AND TAPE BACK ON POINT END. 

6. FOR 24AWG INSTALL CATEGORY5 OR BETTER CABLE PER 
ANS1/71A/EIA-568-43.1 OR HIGHER. USE SOLID COPPER BETWEEN JACK 
BOXES. USE STRANDED COPPER PATCH CABLES 1311 (4m) TO CONNECT 
PXCC AND 2011 (6m) TO CONNECT SWITCH OR HUB. 

"C" (NOT SHOWN) 

WIRE COVER 

TRANSFORMER 

CTLR 
(24 VAC, 
100 VA MAX) 

DUPLEX RECEPTACLE 

40 
60 glam 

CABLE TIE BARS 
kO

N
tr

oo
f AIRE 

5VAC W/GND 
WACC ENCLOSURE 

YARE OUT 
(TIP) 

COVER 

THESE CONNECTIONS 
MADE IN FIELD 

POWER 
BOX 

COVER WITH CTI BOX 
DUPLEX RECEPTACLE 

(71500C ONLY) 

pxcc ON ETHERNET CONNECTOR 

E, EALN ETHERNET CONNECTOR 
RJ-45 SHIELDED JACK 
FOR ETHERNET PATCH CABLE 

H, PXCC 
O X52 -  FOR J4 RS232 SERVICE MODE 

SERIAL PRINTER OR PXCC 

7. DO NOT INSERT RJ-11 6 PIN PLUG 
WITHOUT PIN 7 AND B VOIDS 

PXCC FAMILY VA RATINGS & SENSOR SUPPLY 

PRODUCT 24VAC VA RATING 24VDC mA 
18 
20 
35 

100 
100 

200 

Week 
INRUSH 

STARTER 
SIZE 

YORE SIZE 

#18 #16 #14 

200 VA 
0 50011 

(152m) 
90010 

(274m) 
140011 
(427m) 

550 VA 2 
20011 
(61m) 

300f1 
(91m) 

50011 
(152m) 

1150 VA 3 10011 
(30m) 

15011 
(46m) 

25011 
(76m) 

1500 VA 4 7011 
(21m) 

100ft 
(30m) 

20011 
(61m) 

SPEED 
1200 
BAUD 

4800 
BAUD 

96E0 - 38.41(57.51(- 
BAUD 

1112K 
BAUD 

SERIES TIE'S 10 7 6 6 
ALN TRUNK 400011 4000f t 4000ft 328011 
DISTANCE (1.2km) (1.2km) (1.2km) (1km) 

NOTES:  
1. NO MORE THAN SEVEN (7) FULLY LOADED 

PXCC CABINETS ALLOWED ON A SINGLE 3-WIRE CIRCUIT. 

2. RECEPTACLE IS POE-WIRED AND MOUNTED 
IN FACTORY. FOR 115VAC SERVICE BOX ONLY, 

2. pxcc DO CONTACT RATINGS 
4A 0 250VAC & 30VDC 
SIZE 4 MOTOR STARTER 

MAXIMUM NUMBER HSTIE IN 
TABLE 

KMDEJSOIIT TYPES VE 
A= 1' & 1-144' 
B= 3/4' & 1 
C. 1/2" & 3/4' 

"C 

PXCC CONDUIT PENETRATIONS 

VOLTAGE: 102-132 VAC 
294-264 VAC 

LINE FREQUENCY: 50 / 60 He 
AFAR POWER 200 VA (MAX.) 

1150 OUTLETS: 200 VA (MAX.) 

TABLE 3 NOTES  
1, DISTANCES SHOWN ASSURE 

DROP ACROSS THE WIRE FO 

MAXIMUM DO WIRE RUN LENGHTS 
TABLE 3 

LESS THAN 107. VOLTAGE 
R A TYPICAL STARTER. 

WIRE SECURING 
AIR TRUNK CREWS IN TOP 

CORRECTOR 

AC EARTH GROUND 
TO GROUNDING LUG AT 
TRANSFORMER IN POWER BOX, 

SERIES ON ALN TRUNK 
4 

PX COMPACT 16 
PX COMPACT 24 
PG COMPACT 36 

• TIE MUST BE USED TO ISOLATE ALN BETWEEN PXCC CONNECTE 
TO DIFFERENT SERVICE GROUNDS OR ON BOTH SIDES OF THE 
ALN CABLE THAT EXITS BUILDING. 

• THE MAX ALN DISTANCE APPLIES TO EACH SIDE OF THE 11E, 

GENERAL NOTES:  
• COMPLY WITH LOCAL BUILDING CODES 

• SIZE WIRE FOR LOAD, CURRENT, AND VOLTAGE. 

• ALL WIRE TO BE APPROVED OR LISTED FOR THE INTENDED 

APPLICATION BY AGENCIES SUCH AS UL, NEC, CSA. 

• ALWAYS REFER TO LOCAL CODES FOR CONDUIT SHARING. 

• WIRING MUST HAVE INSULATION RATED FOR HIGHEST VOLTAGE 

CIRCUIT IN CONDUIT. 

• THE ALN TRUNK MUST BE AN UNINTERRUPTED RUN BETWEEN 

CABINETS. NO SPLICES ALLOWED, 

• CM/CMP/MM/MMP WIRE IS NOT USABLE FOR CLASS 1 
CIRCUITS. 

• FOR EXTENDED TEMPERATURE INSTALLATIONS USE ONLY 

COPPER WIRE LISTED FOR 90'C OR HIGHER 

1 COMMUNICATION CONNECTORS PLUG INTO PXCC. 

2 ALN MUST BE DAISEY-CHAINED WHEN RUNNING 
19.2 k BAUD OR FASTER AND TRUNK TERMINATORS 
USED AT BOTH ENDS OF LINE P3C. 

3. TERMINATE SHIELD AT LEAVING END OF 
ALN TRUNK ONLY. 

4, USE ALN SHIELD TERMINATION P3A WHEN 24VAC 
E TERMINAL IS EARTH GROUNDED. 

5. USE ALN SHIELD TERMINATION P38 WHEN 24VAC 
E TERMINAL IS OPEN. 

SERVICE BOX MAX 
POWER SOURCE REQUIREMENTS 

PXCC POWER WIRING 
NOTES: 

PXCC WIRE SPECIFICATIONS TABLE 2 

LON-VCCIACE PONT APPUCADONS PONT USAGE ALA TRUNK MN 

CABLE CONFIGURATION TWISTED PAIR OR TSP TWISTED PAIR (UNJACKETED) OR TSP TWISTED SHIELDED PAIR (4) TWISTED PAIR 

GAUGE #18 TO  #22  ANC (STRANDED) 118 TO #22 ARC (STRANDED) 24 AWG (STRANDED) 24AWG STRANDED 

CAPACITANCE no. n.e. 12.5 pt/lI OR LESS 13 pt/Il OR LESS 

TWISTS PER FOOT 6 MINIMUM 6 MIN1MUM 6 MINIMUM CATEGORY 5 Min 

SHIELDS NOT REQUIRED (IN CASE OF 
TSP, 100% FOIL W/ DRAIN WIRE 

NOT REQUIRED (IN CASE OF 
TSP, 100% FOIL W/ DRAIN WIRE' 

1005 FOIL W/ DRAIN WIRE NOT REQUIRED 

NEC CLASS CM, CUP (755 OR HIGHER) NOT SPECIFIED CM, CAW (75'C OR HIGHER) MM, AMP 

CEC CLASS FT4, FT6 (75'C OR HIGHER) NOT SPECIFIED FT4. FT6 (75*C OR HIGHER) NOT SPECIFIED 

UL VOLTAGE RATING NOT SPECIFIED 300 VAC , NOT SPECIFIED NOT SPECIFIED 

UL TEMP, RATING NOT SPECIFIED 755 (1671') NOT SPECIFIED NOT SPECIFIED 

NOTE: 
SHED REFER TO "APOGEE WIRING 

GUIDELINES FOR FIELD 

PANELS AND EQUIPMENT 

CONTROLLERS ( 1 25— 3002)" 
LN TERMINATOR 

(E01. ONLY) 
FOR FLN WIRING CONFIG'S. 

PXCC CO MN TERMINATIONS 

PARE SECURING 
CREWS IN TOP 

LNITCTV"  • FOR LAPTOP 

USB DEVICE CONNECTOR 

1. UL RECOGNIZED WIRE (LABELED WITH A BACKWARDS 'RU') IS NOT FIELD INSTALLABLE. U 
2. 300 VAC WIRE CAN BE USED IN FIELD PANELS CONTAINING VOLTAGES BELOW 150 VAC. 

ONLY UL-LISTED *RE. 

104 Annonce St 
Lafayette, LA 70507 
USA 
PHONE,  13371 233-7431 
FAX,  13371 233-7510 

VA Chiller Project 

Alexandria, LA 
ENGINLER 
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00,4111.0 
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00 PULSED OR LATCHED 

V= 

CONTROLLED 
RELAY 
DEVICE 

NH 

• tat_ 

NOTES:  

00 

ROWS; 
1.0 000 04 CABINET FNWRE 
2.400 SE LIMIT-STAGE 

DIGITAL OUTPUT (8U,8X) Sequenced 
VOLTAGE TO SEQUENCING MODULE 

DIGITAL INPUT (8D 160.8U 8X) 
00 PULSE ACCUMULATOR 

0 

- 0 
 E 

1. COMMON NOT CONNECTED 

ANALOG INPUT DX 4-20 mA 
2-WIRE INTERNAL POWERED 

0 I 0 

8D, 160 MAXIMUM PULSE RATE = 10Hz 
(50ms PER STATE, 100ms PER PULSE) 

8U, 8X MAXIMUM PULSE RATE = 20Hz 
(25ms PER STATE, 50ms PER PULSE) 

PXC MODULAR DO CONTACT RATINGS 
AC OPERATION: 
4A 0 240VAC (RESISTIVE) 
3A C7 240VAC (INDUCTIVE) 
SIZE 4 MOTOR STARTER 

DC OPERATION: 
40W W < 50VDC 
20W > 50VDC 

REFER TO PXC MODULAR PANEL FOR 
ACTUAL POINT ADDRESSES. REFER TO 
TXMI TERMINATION TABLES FOR ACTUAL 
TERMINALS FOR EACH PANEL ADDRESS. 
COMMON TERMINAL MAY BE SHARED BY 
2 POINTS. 

REFER TO DRAWING P1 ON TWIR FOR 
MAXIMUM CURRENT PROVIDED BY THE 
24VDC SENSOR SUPPLY ON 1.1 BIM OR 
BUS POWER SUPPLY 

EXTERNAL POWER SUPPLY CAN EITHER 
BE A 24VDC POWER SUPPLY OR A 
24VAC TRANSFORMER DEPENDING ON 
THE SENSOR SELECTED. IF NOT AN 
ISOLATED NC CLASS 2 CIRCUIT THEN 
POWER SOURCE, NEUTRAL AND PXC 
MODULAR COMMON MUST BE BOTH 
CONNECTED TO THE SAME OR BONDED 
BUILDING APPROVED EARTH GROUND. 
FOR FURTHER DETAILS SEE EARTH 
GROUNDING RULES (125-3002) APOGEE 
WIRING GUIDELINES FOR FIELD PANELS 
AND EQUIPMENT CONTROLLERS, 

50mA OR LESS - 750ft/230m 
50mA TO 100mA - 375ft/115m 

100mA TO 150mA - 250ft/76m 
150mA TO 200mA - 187ft/57m 
200mA TO 250mA - 150ft/46m 

WHERE H TERMINAL IS NOT A NEC 
CLASS 2 CIRCUIT, RELAY COMMON 
TERMINAL BRANCH CURRENT MUST BE 
EXTERNALLY LIMITED TO 10A MAXIMUM 
BY AN NEC APPROVED MEANS. NOT A 
FUSE. 

WHERE REQUIRED, N TERMINAL BRANCH 
CURRENT MUST BE EXTERNALLY LIMITED 
BY AN NEC APPROVED MEANS. 

0.  I 

CONTROLLED 
DEVICE 

4-20 mA 

ANALOG OUTPUT (8X) 4-20 mA 

DIGITAL INPUT (80,16D 8U,8x) 
DRY CONTACT 

1. 0 mA ON CABINET FAILURE 

2. THIS POINT TYPE CANNOT SHARE 
A MODULE WITH A SELF-PONERED 
TYPE INPUT POINT. 

ANALOG INPUT BX 4-20mA 
-ARE INTERNAL POWERED 

NOTE:  
1. MUST USE SAME 
OR BONDED EARTH 
GROUND AS SYSTEM 
NEUTRAL 

0 

a 

4-20 mA 
DEVICE 

®Ht IN8  
CONTROLLED 

DEVICE 

DIGITAL OUTPUT (6R) NC 
00 PULSED OR LATCHED 

°HI IN®  

DEVICE 

CONTROLLED 

DIGITAL OUTPUT (6R) NO 

1-0-1 

I. 0 VET ON CABINET' FAILURE 

DIGITAL OUTPUT (8U 8X) Latched 
VOLTAGE TO SOLID STATE RELAY ANALOG INPUT DX 4-20mA 

3-151RE EXTERNAL POWERED 

NOTES:  

MAXIMUM WIRE RUN LENGTHS ARE BASED 
ON THE CURRENT DRAW AND WIRE GAGE. 
SEE DRAWING TWIR, 

SEE CONTROL DRAWINGS FOR NORMAL 
DE-ENERGIZED CONTACT STATE 

MAXIMUM CONTACT CLOSURE RATE IS 
10 PER SECOND 
80, 16d EXCITATION = 24VDC, 8mA 
8U, 8X EXCITATION = 24VDC, 8mA, 
20m5, 100mA 

SIEMENS REVISION HISTORY VA Chiller Project 

Alexandria, LA 

LASI LUll DAI CHLLKLI) Al' OVA! ILN 

DNS" 
INITIAL HELM ENGINGEN 

pH' 38 Siemens biduitry Inc 09/11/12 

TX-I/0 Termination Spec. 

NOTES- 

1. 0 VDC 014 CABINET FAILURE 

2. THIS POINT TYPE CANNOT SHARE 
A MODULE ROTH A SELF-POWERED 
TYRE INPUT POINT. 

CONTROLLED 
DEVICE 

ANALOG OUTPUT (8U,BX) 0-10VDC 

104 Ammo St. 
Lafayette, La, 70507 
USA 
PHOW 13371 233-7431 
FAX/ 13371 233-75M 
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TXM1 TERMINATION TABLES 
I 0 CD 1:10 

1. ALL TXM/ TERMINALS (MEASURING, NEUTRAL, RELAY, SUPPLY) ARE 
CONNECTED IN THE PLUG-IN I/0 MODULE, NOT IN THE TERMINAL BUS. 

al I— 

IFITATION 

DEVICE cc cs 
Ng 

EXCITATION A. 0XM1 8D, TXM1.16D 
EXCITATION - I/OI/0 POINT (1) (2) (3) (4) (5) (6) (7) (8) -...__. 

4111 -/N NOTE: SYSTEM NEUTRAL' (--) I 3 5 7 9 13 15 G 
el 

I—  1. MUST USE SAME IP 
- -  POWER 

SUPPLY  OR BONDED EARTH DIGITAL INPUT I (+) 2 4 6 8 10 12 14 16 

ANALOG INPUT (8X) 4-20mA 

GROUND AS SYSTEM 
NEUTRAL 

71" ANALOG INPUT (BMX) 0-10VDC  

. NEUTRAL CAN BE CONNECTED TO ANY 
MODULE AND SEVERAL CAN SHARE SAME 

NEUTRAL 
NEUTRAL 

TERMINAL 
TERMINAL. 

ON SAME 

00 4-WIRE INTERNAL POWERED 00 3-WIRE EXTERNAL POWERED 
TXM1 .160 

I/O POINT (9) (10) (11) (12) (13) (14) (15) (16) 
I 0000 I SYSTEM NEUTRAL ± (-) 18 20 22 24 26 28 30 32 

/M 
POWER DIGITAL INPUT' I (+) 19 21 23 25 27 29 31 33 

INV SUPPLY 1. NO PULSE ACCUMULATOR 
/H 
POWER CD EXCITATION + 
SUPPLY 

(al.  TXM1.8U, TXM1.8U-ML 0-10Vdc 
DEVICE SIG  

EXCITATION + ICOMIIIIIMINIMMINIMIll 
I/O POINT (1) (2) (3) (4) (5) (6) (7) (8) 

EXCITATION -  
SIC _ 

0 
161  j_ SYSTEM NEUTRAL (-) 2 6 10 14 19 23 27 31 

•
-20 A 

MC NM NOTE. 
0 MUST USE SAME BONDED 1. OR EARTH 

UNIVERSAL I/O I (+) 4 8 12 16 21 25 29 33 

GROUND AS SYSTEM NEUTRAL 24v AC/DC ACTUATOR SUPPLY' ..7.-  7 15 24 32 
NOTE:  
1. MUST USE SAME OR BONDED EARTH 
GROUND AS SYSTEM NEUTRAL ANALOG INPUT (8U,8X) 0-10VDC 

. 24V DC ONLY AVAILABLE WITH BUS 
EXTERNALLY BY DC SUPPLY. 

CONNECTOR MODULE (BCM) POWERED 

ANALOG INPUT (8X) 4-20mA 00 4-9416E EXTERNAL POWERED 

00 4-WIRE EXTERNAL POWERED TXM1.8X, TXM1.8X-ML 
I/O POINT (1) (2) (3) (4) (5)'  (6)'  (7)'  (8)'  
SYSTEM NEUTRAL j(-) 2 6 10 14 19 23 27 31 
UNIVERSAL I/O 1 (+) 4 12 16 21 25 29 33  

I
SIG 

C3  SIG 
24v AC/DC ACTUATOR SUPPLY' '.1.7_ 7 15 24 32 
24V DC SENSOR SUPPLY' =7. 3 11 20 28 

 COL CX  NOTES.  1. 4-20 mA OUTPUT AVAILABLE ON POINTS 5-8 ONLY. 

NOTES 0 
1, TRANSDUCER POWERED FROM ISOLATED INPUT 
2. TRANSDUCER OUTPUT VOLTAGE 

ANALOG INPUT (8U,8X) 0-10 Vdc 

1. 1000 OHM PLATINUM (375) 
2. 1000 OHM PLATINUM (385) 
3. 1000 OHM NICKEL 
4, CUSTOM 

ANALOG INPUT (BMW RTD 

2. 24V DC ONLY AVAILABLE WITH BUS CONNECTOR MODULE (BCM) POWERED 
EXTERNALLY BY DC SUPPLY, 

3. MAY POWER EXTERNAL SENSORS 0.6w (25mA) OR 1.2w (50mA) PER 
TERMINATION UP TO 2.4w (100mA) MAXIMUM FOR ALL TERMINADONS, 

00 SELF POWERED TRANSDUCER 00 TXM1.6R, TXM1 6R-M 
I/O POINT (1) (2) (3) (4) (5) (6) 

0 COMMON' I (C) 3 9 15 20 26 32 
NORMALLY CLOSED h (NC' 4 10 16 19 25 31 

1-7  NORMALLY OPEN I (NO 2 8 14 21 27 33 
:14„ac____

)0( 
 

EXCITADON+ 
0 

In 1. COMMONS ARE NOT INTERNALLY CONNECTED.  
c COIA IIIMI 

NOTES. 
EXCITATION -/COM I. 100 KOHM NOTE: REFER TO TERMINATION SHEET #1 FOR 

— CI I 

2. 10 KOHM 
3. CUSTOM 

INSTALLATION DETAILS. 

ANALOG INPUT (8X,8U) THERMISTOR 
ANALOG INPUT (8U,8X) 0-10VDC 

00 
00 3-WIRE INTERNAL POWERED 

REVISION HISTORY SIEMENS 
104 Ammo St 
Lafayette, La. 70507 
USA 
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T3 
00 

PXCM & P1 BIM COMMUNICATION TERMINATIONS 

FOR PXC MODULAR, SERIES CONTROLLERS 
AND SUPPLY MODULES 

102-132 VAC 
204-264 VAC 
50 / 60 Hz 
200 VA (MAX.) 
440 VA (MAX.) 
220 VA (MAX.) 
440 VA (MAX.) 
229 VA (MAR.) 

LINE FREQUENCY: 
1150 OUTLETS: 
PAM-5E11,50384VA. 
PRA S8115V192VA 
PXA-SE1230V384VA 
PXA-SE12300192VA 

VOLTAGE: 

EWE.1141E14 

DMP 
DHAL 'LH 

DAV 
VIIIIAL ILL!. 

Js 
CH(LKEU AT EAQF 1011A 

09/11/12 

SIEMENS 

6ie81015 Industry Inc 
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TX-I/0 Wiring Specification 

PXC MODULAR WIRING TYPE AND GAUGE REQUIREMENTS 
TABLE 1 

CIRCUIT 'PIPE CLASS MRE TYPE MAX. DISTANCE CONDUIT SHARING ' 

AC LINE POWER' POWER #12-14 
THAN 

REFER 
TO NEC 

CHECK LOCAL 
CODES 

DIGITAL OUTPUT 1 & 2 
TP not required, check 
ipt, sp,,, & to,p1 cpd,s  
/16 to 124 AWE 

SEE TABLE 3 mg  LOCAL 

DIGITAL INPUT 2 
TP not requeed, check 
job specs A locd codes' 
/18 to 124 AWE 

75011 
(230 m) 

I 

CHECK LOCAL 
CODES 

ANALOG INPUT . 
100K/ION Thermislor 

2 118-#24 TP1Or TSP'  
CM(FT4) or CHP(FTS) 

7501t 
(230 en) 

CHECK LOCAL 
CODES 

ANALOG
( NiR 8

IN4°
T
U
D
T ' 2 #18-124 TP1r TSP' 

CM(FT4) or CMP(FT6) 
7500. 

(230 m) 
CHECK LOCAL 
CODES 

ANALOG INPUT 
0-10 V 

2 /18-124 TP1r TSP' 
CM(FT4) or CIAP(FT6) 

75011 
(230 m) 

CHECK LOCAL 
CODES 

ANALOG INPUT 
4-20 mA 

2 118-124 TP'tr TSP'  
CM(FT4) or CMP(FT6) 

750" 
(230 m) 

CHECK LOCAL 
CODES 

ANALOG OUTPUT 
0-10 V 

2 #18-#24 TP1Sr TSP' 
CM(FT4) or CMP(FTEJ) 

750ft 
(230 m) 

CHECK LOCAL 
CODES 

ANALOG OUTPUT 
4-20 mA 

2 #18-124 TP1r TSP 
CM(F14) or C/AKET6) 

7508 
(230 m) 

CHECK LOCAL 
CODES 

ETHERNET ALN 2 #24 (4) TP6  
CATS OR BETTER 

2951t 
(90 m) 

CHECK LOCAL 
CODES 

ALN TRUNK 2 #24 TSP SEE TABLE 4 CHECK LOCAL
CODES 

1. WHEN DAISY-CHAINING 24VAC POWER TO CONTROLLERS USE #14 WIRE. 

2. CONDUIT SHART1NG RULES: ONLY WHERE LOCAL CODES PERMIT. 
BOTH CLASS1 AND CLASS 2 WIRING CAN BE RUN TO THE PXCC PROVIDED 
THE CLASS 2 WIRE IS UL LISTED 300V 75C(167T) OR HIGHER OR THE 
CLASS 2 WIRE IS NEC TYPE CM (FT4) (75C OR HIGHER) OR CMP(FT6) 
(75C OR HIGHER). NEC TYPE CL2 AND CL2P IS NOT ACCEPTABLE UNLESS 
ALSO UL LISTED AND MARKED 300V 75C (167'F) OR HIGHER 

3. TWISTED PAIR, NON-JACKETED UL LISTED 75C(167'F) AND 300V, CABLE 
CAN BE USED IN PLACE OF CM(FT4) OR CMP(FT6)(BOTH MUST BE RATED 
75T OR HIGHER) CABLE WHEN CONTAINED IN CONDUIT PER LOCAL CODES. 
SEE THE FIELD PURCHASING GUIDE FOR WIRE. 

4. WIRE LENGTH AFFECTS POINT INTERCEPT ENTRY. ADJUST INTERCEPT 
ACCORDINGLY FOR EACH WIRE GAUGE AND SENSOR TYPE, 

5. SHIELDED TWISETED PAIR (TSP) IS NOT REQUIRED FOR ELECTRICAL 
NOISE LEVELS UPTO 10 V/M. AT HIGHER LEVELS TSP MAY BE 
NEEDED. TERMINATE SHIELD ON ENCLOSURE AND TAPE BACK ON POINT END. 

6. FOR 24AWG INSTALL CATEGORY5 OR BETTER CABLE PER 
ANSI/TIA/E1A-568-13.1 OR HIGHER. USE SOLID COPPER BETWEEN JACK 
BOXES. USE STRANDED COPPER PATCH CABLES 131 t (4m) TO CONNECT 
PXCC AND 2011 (6m) TO CONNECT SWITCH OR HUB. 

PXCM WIRE SPECIFICATIONS TABLE 2 

KAI-  VOLTAGE PONT APPUCABONS FONT USAGE AIN NW FAN 

CABLE CONFIGURATION TWISTED PAIR OR TSP TWISTED PAIR (UNJACKETED) OR TSP TWISTED SHIELDED PAIR (4) TWISTED PAIR 

GAUGE #18 TO 122 AWG (STRANDED) #18 TO #22 AWG (STRANDED) 24 ACRE (STRANDED) 24AWG(STRANOED) 

13 pf/ft OR LESS CAPACITANCE no. no. 12.5 pf/ft OR LESS 

TWISTS PER FOOT 6 MINIMUM 6 MINIMUM 6 MINIMUM CATEGORY 5 IAA 

SHIELDS NOT REQUIRED (IN CASE Or 
TSP, 100% FOIL W/ DRAIN WIRE, 

NOT REQUIRED (IN CASE OF 
TSP. 100% FOIL W/ DRAIN WIRE) 

100% FOIL W/ DRAIN WIRE NOT REQUIRED 

NEC CLASS CM, CMP (75'C OR HIGHER) NOT SPECIFIED CM, OAP (75'C OR HIGHER) MM, IAMP 

CEC CLASS FT4, FT6 (75'C OR HIGHER) NOT SPECIFIED FT4, FT6 (75'C OR HIGHER) NOT SPECIFIED 

UL VOLTAGE RATING NOT SPECIFIED 300 VAC ,  NOT SPECIFIED NOT SPECIFIED 

UL TEMP. RATING NOT SPECIFIED 75V (167'F) NOT SPECIFIED NOT sPECIFteCt 

UL RECOGNIZED WIRE (LABELED WITH A BACKWARDS 'RU') IS NOT FIELD INSTALLABLE. USE ONLY UL-LISTED AIR 
2. 300 VAC HARE CAN BE USED IN FIELD PANELS CONTAINING VOLTAGES 13ELOW 150 VAC. 

tIOTF5.  
1. NO MORE 114AN NINE (3) 31400 op Eck (5) 122MA FOE,  LOAM PRA CNTINETX 
AL OWED ON A SINGLE 3-ORE 11515 15A CINCIST. 
2 RECEPTACLE IS PREIHRED AND MOUNTED 01 wren, RSV 11900E SERVICE BOX 
ONLY. 
3. DC siput/OU1PLIT ONLY AvAUNLE MI BUSS CONNECTION MCCOLL& 

PXCM POWER WIRING 
A: PXCLI ALN 
TRUNK CONNECTOR 

NTR6 1159URRO 
DOOM RI TOP 

TERMINATE %MD AT 
LEANING END ONLY 
MEN SKIM NEUTRAL 
IS Wm oR0049111. 

HIRE SECURING 
SCREWS IN TOP 

TERMINATOR (ECt Cal CO 
BOTH EROS WHEN IMO 19.11‘ 
BAUD OR GREATER 

SOLD 
8011:51 
1. COMMUNICATION CONNECTOR LUG 4.110 PXOL 
2. A. MUST BE DAISY-CHAINED WHEN RUNNING 10.2X BAUD OR 
EASTMAN') TRIM TERMINATORS USED AT BOTH ENDS or LINE TIC 3. 
TERMINATE MELO A LEANING END Or ALN TRUNK ONLY MA. 
4, USE ALN MELD TERMINATION TJA MEN 24V00 E TENURIAL IS 
EARTH MOUNDED, 
5. USE ALN MELD TERIONATON 1311 MON MAO C LEIMITAL 
ORA 

• TlE MUST BE USED TO ISOLATE ALN BETWEEN PXCM CONNECTED 
TO DIFFERENT SERVICE GROUNDS OR ON BOTH SIDES OF THE 
ALN CABLE THAT EXITS BUILDING. 

• THE MAX ALN DISTANCE APPLIES TO EACH SIDE OF THE TIE. 

GENERAL NOTES:  
• COMPLY WITH LOCAL BUILDING CODES 

• SIZE WIRE FOR LOAD, CURRENT, AND VOLTAGE. 

• ALL WIRE TO BE APPROVED OR LISTED FOR THE INTENDED 

APPLICATION BY AGENCIES SUCH AS UL, NEC, CSA. 

• ALWAYS REFER TO LOCAL CODES FOR CONDUIT SHARING. 

• WIRING MUST HAVE INSULATION RATED FOR HIGHEST VOLTAGE 

CIRCUIT IN CONDUIT. 

• THE ALN TRUNK MUST BE AN UNINTERRUPTED RUN BETWEEN 

CABINETS. NO SPLICES ALLOWED. 

• CM/CMP/MM/MMP WIRE IS NOT USABLE FOR CLASS 1 

CIRCUITS. 

• FOR EXTENDED TEMPERATURE INSTALLATIONS USE ONLY 

COPPER WIRE LISTED FOR ROC OR HIGHER 

FREI ()KURE H • IV •0 0911  
PRA-ENC-19 19 o 22 s 5 3\4 
PXA-ENC-34 34 x 22 5 3\4 
PRA-ENC-18 la • 22 5 

KNOCKQUT TYPES  
• 1*  & 1-1/4" 
El. 3/4" & 
• 1/2" k 3/4" 

SERVICE BOX MAX 
POVER satMea REQUIREMENTS 

MIA FAMILY VA RATINGS & SENSOR SUPPLY 

PRODUCT 24VDC (W) 24VAC INPUT VA 24VAC OUTPUT VA 
PXCOO-X 
PXG100-X 

0 
0 

24 
21 

0 
0 

TX81.141 
TXS1.12F4 

14.4 
28.8 

125 
150 

96 
96 

TXSI.EF4 0 90 
2400C LOAD (w) MAX 

90 
TX-I/O matoir  
TXM1.80 1.1 
TxM1.160 
1001.8U 

1.4 
1.5 

TX1.11.8u-ML 
TVMT ,80 

1.5 
2.2 

TXMI8X-ITIL 
TXM1.6R 

2.3 
1.7 

7XIA1.6R-14 1.9 

ST PI BIM FIN 
TRUNK CONNECTOR 

LB 1111904A10 MONSOON 
Kee DRS 114401 
NEUTRAL IS OWING 

Cl POEM ALM 
'MUNK CONNECTOR 

MY ACTUATOR 
026 VA MAX) 
CABLE DE BARS & 

 NMI EXT. CABLE 
KNOCKOUT 

PXA-ENC19 FNCLOIIIRE A PXA-SNITAVISAVA SERVICE FRI 

SILO It PS 
(MAC 394 OR 
ITO VA wAs.) 

DUPLEX REOPTAELE 

pxA ENCLOSURE AND SERVICE BO 

COVER WITH .UNCTODN RON 
DUPLEX RECEPTACLE 

(115VAC ONLY) 

AC EARTH GROUND LUG 
FOR TRANSEORMER, 
CURET AND INPUT 
GROUND UNDER WOE 
COMM 

RINSE coNNECITONs 
MADE IN MID 

115VAC WAND 

H  
BO 

CO 

NUT 

1: TX-I/0 BUSS 
CONNECTOR (TOP) 

rl'OYYD 

LL
cc  

CS 

EALII EMMET CONNECT& 115-45 MELDED 
JACK MI 011119114ET PATON 9011.11:9TOIL 

0: TX-1/0 BUS CONNECTORS 
CS CD 

CS: 24WC MOON 
CD: 2410 DATA 

ILST OE 
sac COAACCJED ON OIL DEVICES, 

E ETHERNET CONNECTOR 

0401 SHOWN) 

YARE COM 
-E12,

1 

 

MAXIMUM DO WIRE RUN LENGHTS 
TABLE 3 

NOMINAL 
INRUSH 

STARTER 
SIZE 

MRE SIZE 

#18 #16 #14 

200 VA o 50011 
(I52m) 

90011 
(274m) 

1400ft 
(427m) 

550 VA 2 20011 
(61m) 

30011 
(91m) 

50011 
(152m) 

1150 VA 3 10011 
(30m) 

15011 
(46m) 

250ft 
(76m) 

1500 VA 4 7011 
(21m) 

1001t 
(30m) 

20011 
(61m) 

TABLE 3 NOTES'  
1. DISTANCES SHOWN ASSURE LESS THAN 10% VOLTAGE 

DROP ACROSS THE WIRE FOR A TYPICAL STARTER. 

2. pxcm no CONTACT RAlTNGS  
4A 0 250VAC & 30VDC 
SIZE 4 MOTOR STARTER 

MAXIMUM NUMBER HSTIE IN SERIES ON ALN TRUNK  
TABLE 4 

SPED I280 
BAUD 

4800 
BAUD 

9)00 - Jag 
BAUD 

OLIN - 1153 
BAUD 

SERIES TIE'S 10 7 6 6 
ALN TRUNK 400011 400011 400011 328011 
DISTANCE (1.2km) (1.2km) (1.2km) (1km) 

LINK ACTLITY 
US8 HOST CONNECTOR 

FOR 140041 OR 
PRINTER 

01 BOB DEVICE CONNECTOR 

EXPANSION MODULE CONNECTOR 

J! TX-1/0 BUSS 
CONNECTOR (BOTTOM) 

]
119111

10 

 1 

L1-CS 

-24VAC 

FOR LAPTOP 
RI PXCM - HMI 

MODE 
NETIAL PRINTER OR P0CM. 

DO NOT INSERT R.}-11 6 PIN PLUG 
HITHOU PIN 1 AND B vOIDS. 

VA Chiller Project 

Alexandria, LA 

REVISION HISTORY 

PXCM CONDUIT PENETRATIONS 

440P-118804 

TWIR 



CUSTOMER ETHERNET DROP CUSTOMER ETHERNET DROP CUSTOMER ETHERNET DROP- CUSTOMER ETHERNET DROP CUSTOMER ETHERNET DROP 

INSTALLATION NOTES-.  

ZS, CLOUDED ITEMS ARE NEW TO THIS PROJECT: ALL OTHERS 
ARE MONO 

PNL 
120 VAC 

00 

UI 

PNL-2 
120 VAC T 

PNL-3 
120 VAC 'f' 

EXMDNG P0036 SERVES 
CHILLER 2 AND 01-5 & 6 
ELAND BUS IS NEW TO 
PROJECT 

EXISTING P0C36 SERVES 
CHILLER 1 AND CT-1 

DOMING PLANT MGM 
SERVES MSC PLANT 
POINT AND CT-2 

CWP-7 VFD CT-3 VfD CHOP -2 WO CWP -4 VED 

rc- 
CH-1 CH-2 

IT 
CH-3 

EXISTING PXC36 SERVES 
CHILLED 3 AND CT-3 

REVISION HISTORY SIEMENS 
104 America St. 

VA Chiller Project 

Alexandria, LA 
440f-118804 

Lafayette, La. 70507 
USA LN6M1EK DRAFTER CHeCKtO HP win& HLLLASL LASI ELNI VAIL 

Siemens Industry he Phone. 13371 233-7431 
Fax 13371 239-7518 

DMP DMP J8 08/13/12 09/11/12 000 Riser 
COPYMONT*11.12 &Immo loarry he /A MOM Awned C \JOBS\JOBS YJOBS\VAMCALEXANDRA-REDUNDANTCHILERPROJECT_MAY2012\440P-116804\MOT\RMERMWG 



Control 

Detect, 

Oty Product Pinter Menthetwer Document 

Welber 

Field Mounted Devices 

PNL 5 1 PXA-ENC19 SIEMENS 149475 ENCLOSURE ASSY 19*  

PXCC 25 1 PXC36-ERA SIEMENS 149206 APOGEE 36P1, BACNET IP/MSTP,1300,854135 

SB 5 149 475 SERtACE BOX 1150, 24VAC, 1929/A 

Panel Mounted Devices 

10I0 1 1 TXS1.12P10 SIEMENS 149476 249DC SUPPLY 1200MA, 10 A FUSE 

TXMI,BX-UL SIEMENS 149476 8 I.96V I/O W/ 4-201.1A, OVD&LCD 

1 ISM-1936,A SIEMENS N/A ISLAND BUS LICENCE FOR PXC36 

REVISION HISTORY SIEMENS 

Siemens Industry Inc 

o CC:FOUGHT t06-11 dna.. Moir, lea KfITS REIORVID 

104 Amonce St. 
Lafayette, La, 70507 

USA 

MOW,  13371 233-7491 

FAX (337) 233-7518 

VA Chiller Project 

Alexandria, LA 

RAC ItH 

DM* DIP ..18 
GU SE. i 9011 flA IL 

09/11/12 

Riser 
\JOBSVOBSVERRYJOBSWAMCALEXANDMA-REDUNDANTOALERPROJECT_MAY2012 440P-11681)4\MDTVilser-K00.dwg 

440P-06804 
0 

000A 



REF# FIELD PANEL NAME 

0022 BACDev_71471 

FIELD PANEL NODE NAME 

Alexandrio.VAMC.Chiller1 

SIEMENS 

Siemens Industry Inc 

(04 Armco St 
Lafayette, LA 70507 
USA 
Phone. (337) 233-7431 
FAX. 1337) 233-7518 

ENGINEER 

DMP 
LINAL lEO 

Dtor 
INIIIAL RELEASE 

08/13/12 
CHEERED UP 

,l8 
LASI XLIII !Mit 

09/11/12 

S\VAMCALEXANDRIA—REDUNDANTCHILLERPROXCL.MAY2012 \ 440P-116804 \MDT \REPLACEMENT CHILLER I.DWO S RRY 

PTE-1 
RANGEP SI 
A X VA 

2 
1,-..'"11  DETAIL I. 

WP3.SUP.PRESS 3.SSTOP(ON/OFF) 

DETAIL V 
1/12' X 3 1/2' NPT 

PTE —3 
R AN GE P SI 
Al FX vA•G CHWP1.SUP.PRESS 

 CHWR 

PTE —2 
RANGEPSI 

EX. VAMC. cWP3.RET.PRESS 
"220.0.13 I 

DETAIL MF 

1/2 x 3 I/r NPT 

F11-2 
RANGE GPM 
ALEX. VAM=1123,FLO 
15;02-27070. 2 I 
DETAIL MF 

PT —1 

CWTTP-3 TIE —1  
—40/240deg F 

>EJAIMAS,S_W93.5UP. TEMP 
022, 0.0.14  

DETAIL MR 
/2' X 3 1/2' NPT 

TTE —2 
—40/240deg F 

VAMC.CWP3.RET.1EMP 
10022: 0.0.15 I 
DETAIL MR 

()A  

0 
 A X.VAMC. 
0 2 :0.0. 

150 TAIL XX 
rc......i ALEX.  VA WP3.VFDOUT 

C.7---)  0 AIL XX 
\/(

:)
NM 6r3.STATUS 

cL  
AIL • XX 

TO TOWERS I & 2 

CWS 

3.SSTOP(P000F) TO BACNET 
CON LINE 

X AM P1 .SSTOP(ON/OFF) 

HWP1.SSTOP(PROOF) 

WP1.VFDOUT 

CH YIP1.STATUS 

FS-2 

Ho 
PT-2 

FS —1 
DE AI 

A 

TO BACNET 
CH WP-1 COM LINE 

CHILLER 
CH-1 

V-1 
VOLTS 

A X VA H1.ISOVLV 

• NO ; 

PTE —4 
RANGEPSI 3 t/2" NPT A LE X.V 

TE —4 
—40/240de5 F 
ALEX. VA  

U. 10 
H .RET.PRESS 

•  
110.• CHWS 

HWP1.RET.TE P 

XX 

1.DP 

OPTS —1 
0 36 PSI 
A X VA 

V 

AIL XX 

JNSTALLATION NOTES:  

EXISTING DEVICE 

0  NEW DEVICE 

EXISTING POINT AND DEVICE 

0  DOSING POINT. NEW DEVICE 

0  NEW POINT. NEW DEVICE 

G. CHILLER AND PUMP BEDS TO BE REPLACED. ALL EXISTING DEVICES 
TO REMAIN AND BE REUSED. TWO NEW FLOW METERS TO BE INSTALLED ON 
CW AND CHW SIDE. NEW VALVE WILL BE INSTALLED TO REPLACE CURRENT CH-1 ISO VALVE. 

() FLOW SWITCH PROMDED, WIRED, AND INSTALLED BY OTHERS 
TO BACNET 
COM UNE, 
BY 
SIEMENS 
ELEC 
CONTRACTOR 

-1" 

NORTH 
WALL 

HTTE-1A 
RANGE DEC F 
ALE X. VAM C. CH1.OAT 
[05220,0.5 I  
DETAIL MF 

HTTE-113 
RANGE PCT RH 
ALEX,VAMC.CH1.0AH 
I0422, 0.0.6  
DETAIL MF 

TTE -3 
—40/240de F 

OVA HWP1.SUP. TEMP 

DETAIL V 

0971AN 
A VA 

D AIL XX 
AlX VA 

FM-1 
RANGE GPM 
ALEX.VAM HL1.FLO 
1002 4 .0.1   
DETAIL MF 

1.STSTOP(ON/OFF) 

111.STSTOP(PROOF) 
DMA Floriffl.1 

VA Chiller Project 

Alexandria, LA 

Replacement,  Chiller 1 

REVISION HISTORY 

CCPYI031411044 %WM INI.Nry kmU NON rimreN1 

440P-118804 
0 

100 
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REVISION HISTORY SIEMENS 
104 Annonce St 
Lafayette, La. 70507 
USA 

Siemens ImiliniVY kin Phone,  (337) 233-7431 
Landis Division Fax,  (337) 233-7518 

VA Chiller Project 
Alexandria. LA _ 

440P-116804 

100A 
-LFL774 
ClarrrIVPETIMrTONINTA09/1117/.12 

Replacement. Chiller 1 
C: \JOBS \JOBS \JERRYJOOSVIMICALEXANDRIA-RECUNCIANTCHILLERPROJECT_MAY2012 eop -116804 \REPLACtUENT CULLER 1A.DWG 



SIEMENS REVISION HISTORY VA Chiller Project 

Alexandria, LA 

CHLCKLD BY LAST WI! DAIL INITIAL NLLLASL ENGINLEN 

DMP .19 
DRAFILH 

DthP Siemens Industry Inc 09/10/12 

Replacement. Chiller 1 

440P-116804 
0 

100B 
164 Annonce St. 
Lafayette, La, 70507 
USA 
NONE, 13371 233-7431 
FAX 13371 233-7518 

Coded 
Device 

Oly Prottet Weber 'Anisettes( Downie' 
Nether 

Deecrlytloe 

Field Mounted Devices 

CAMP 1 N/A N/A N/A N/A 

GYM 4 1 N/A N/A N/A N/A 

DPTE 1 1 202403Al2A2S1B4 N/A N/A N/A 

FM 1-2 2 SIEMENS MAC MIR N/A N/A N/A 

V SEE VALVE SUBMITTAL 

CHILLER STAGING 
1. The chillers shall be configured in a lead/log/standby configuration. 
2. Lead/lag/standby determination shall ensure that the most efficient operational arrangement is being employed 

for the current campus load. 
3. A stage—on setpoint and a stage—off setpoint shall be determined based on the chiller(s) operating and the next 

chiller in line to maintain the chillers operating in their most efficient range to the extent possible. This should 
be based on campus load (tons), % run load amps of the chiller(s), and efficiency curves of the chillers in 
consideration. 

4. After 15 minutes of any of the following conditions, the next chiller In sequence shall stage on: stage—on 
setpoint Is exceeded (as per above description), or total loop flow exceeding the combined maximum allowable 
flow of the operatIng chiller(s), or the chilled water supply temperature exceeding its setpoint by two degrees or 
more, 

5. A temporary demand limit may be needed on the operating chiller(s) upon a call for another chiller to stage on 
to reduce shock to the system. 

8. Should multiple chillers operate at less than respective stage—off setpoint for more than 15 minutes, the lag 
chiller shall be staged off. 

7. The chillers shall load and unload equally 

CHILLER FLOW CONTROL 
1. When a chiller is off, Its Isolation/flow regulating valve shall be fully closed. 
2. Upon Call for a chiller to run, Its isolation/flow regulating valve shall open gradually in accordance with flow 

change rate capabilities of each operating chiller. 
3. Upon a call for a chiller to stage off, its isolation/flow regulating valve shall dose gradually in accordance with 

flow change rate capabilities of each operating chiller. 
4. Flow rote through each chiller is measured with a flow meter, 
5. If readings of water flow and pressure differential are available for each evaporator, cross—reference both readings 

and provide warning for collimation when necessary. 
6. Only when minimum flow is detected through the chiller evaporator shall the chiller stage on. 
7, The isolation/flow regulating valve for each chiller shalt be capable of modulating to assist in regulating minimum 

and maximum flows through the chiller and to ensure equal loading among operating machines. Never at any 
time should all valves on operating chillers be less than 100% open, nor should any valve on an operating chiller 
ever fall below 50% open (adj.). Modulation of these valves shall be gradual to avoid quick changes in flow 
through any machine. 
When flow through any operating chiller falls below Its minimum allowable flow rate, the bypass valve will modulate 
in order to ensure minimum flow to all operating chillers. 

CHILLED WATER TEMPERATURE CONTROL 
1. The chillers shall operate to maintain the plant chilled water supply temperature at its set point, The plant chilled 

water supply temperature shall be from a sensor installed In the main header before it branches to the four 
loops. 

2. During normal operation, the supply temperature set point shall be set based on outside air dry bulb temperature 
according to the linear reset schedule. 

PRIMARY CHILLED WATER PUMP CONTROL 
1. The primary chilled water pumps shall be configured in a lead/lag/standby configuration, corresponding to the 

lead/lag/standby configuration of the chillers, although staging of the pumps does not necessarily correlate with 
staging of the chillers. When Chiller #1 is lead, pump #1 is lead; when Chiller #2 is lead, pump #2 Is lead; when 
Chiller #3 is lead, pump #6 is lead; when Chiller #4 is lead, pump #8 is lead. 

2. The lead primary pump shall run continuously. 
3. Loop differential pressures for each of the four primary loops shall be Installed at the most remote building 

served by the loop, before the building pump(s). DIfferentfal pressures at the end of each loop will be compared 
to their setpoints on a continual basis. The differential pressure that is lowest relative to its setpoint shall be 
used as feedback to control the speed of the primary chilled water pump(s). 

4. When the speed of the operating pump(s) exceeds 95% for 15 minutes, another pump shall stage on, and the 
pump speeds shall be the same for all operating pumps. 

5. When the speed of two or more operating pumps falls below 30% for 15 minutes, the log pump shall turn off. 

0 COMMT1116, Mosby In 41. Mall REMY!) o \ BS \ Y \ VAMCALEXANDRIA-REDUNDANTCHILLERPROJECTJAAY2012 \ 440P-116604 \MOT\Reprocement Chiller 1-1(00.orig 



va..75 
ALLAN ,_&M.T1.SUPVLV 
0022:0.0.191  111. 

TTE -10 
-40/240d 
A X VA 2.CWR.TEMP 

EXISTING DEVICE 

NEW DEVICE 

EXISTING PONT AND DEVICE 

EXISTING PONT. NEW DEVICE 

MUM. 
CD 

v2. 
 D
0
E
,
TA

1/

1L
2. N,T

R 

NO  

V-4 
VOLTS 

r‘IM92.RETVLV 

DETAIL 'B.  

ALEX V CT2.BASINTEMP 0mogkip-io 
D AIL XX 

TR1CTR2.00 .CWST 

TTE -5 
-40/240de 

L X.VAM 

INSTALLATION NOTES:  

V-5 
VOLTS 

ALEX. VAMC.0 T2. SUP VLV 
10001: 0.2.5  I 
FM-4 
RANGE GPM 
ALE x.vAmC.CT2.FLO 
10001: 0.8.5 I 
DETAIL MF 0 

CS-2 
171 ALEX.VAMC.CT2.SSTOP (PROOF) 

10Q01:0.6.1 I 
DETAIL PC 

RE -2 

DETAIL PB 

E X. VA 
limp414■1 
ALL XX 

DETAIL V 
1/2' X 3 1/2" NPT 

TTE -6 
-40/240de F 
A EX VAM TR1CTR2.COM.0 

DETAIL v 
a 1/2 03 1 NPT 

TIE -8 
-40/2408e F 

X. VAMC T2.CWS.TEMP 
MUM/a 
DETAIL MR 

1/2' X 3 1/2 NPT 

0- 

2.SSTOP (ON/OFF) 

2 MOUT 

SIEMENS 

Siemens Industry bm 

104 A111011C0 St 
Lafayette, La. 70507 
USA 
Phone. (337) 233-7431 
Fax (337) 233-7518 

OHAF !LB 
DIVI3  

LHUKED BY 11,811AL HtLEASL LAST EBB BATE 

09/11/12 38 08/13/12 

VA Chiller Project 

Alexandria, LA 
tf4GINGLB 
DAIP 

Replacement. Tower 1 & 2 

REVISION HISTORY 440P-118804 
0 

101 

FIELD PANEL NODE NAME 

Alex.VAMC.CHWSYS  

Alexandria.VAMC.ChIllerl 

REF 01 FIELD PANEL NAME 

0001 Alex.VAMC.CHWSYS_71470 

0022 BACDev_71471 

TTE -9 
-40/240d F 
A .VAM T1.0 WR.TEMP 

V-2 
VOLTS 

ALEX. vAmc.CT1.RETVLv 
10022' 00.3 I 
DETAIL B 

F0 
,12. 

 D
x 

 E
,
T l L

2. Np T
R 

KEIKIIMPA 

V-7 
VOLTS 

ALEX, VAMC CT1.BYPASSVLV 
0022:0.0.21 1 

DETAIL 1 

NO 

CS-1 
k.EX.VAMC.CT1.SSTOP (PROOF) 

1-1   19022: 0.0.28 I 
DETAIL PC 

RE 
AU. X.VAM . T1.SSTOP (ON/OFF) 
LoO .o.  
DETAIL PB 

LEX.VA .VFDOUT 
22 0 
AIL XX 

TO SACHET 
COM LINE, 
BY 
SIEMENS 
ELSE 
CONTRACTOR 

T1.BASIN TEMP 

C73 

FM-3 
RANCE GPM 
ALEX.vAmC CTI.FLO 
10001: 0.5.4  

0 "-E11:3),  DETAIL MF 

a NEW POINT, NEW DEVICE 

8. TOWERS (BY OTHERS) AND VFDS (BY 
SIEMENS) 70 BE REPLACED. FLOW 
METERS AND VALVES ARE NEW (BY 
SIEMENS). TEMP SENSORS ARE 
EXISTING AND WILL DE REUSED 
MERE POSSIBLE, 

Cj BASIN TEMP SENSOR BY SIEMENS, ANY 
NECESSARY WELLS TO BE INSTALLED BY 
MECHANICAL CONTRACTOR. 

TO BACNET 
CPA UNE. 
BY 
SIEMENS 
ELEC 
CONTRACTOR 

NO 

TTE -7 
-40/240deg F 
ALEX. VAMC.CTI.CWS.TE P 
10022: 0.0.231 
DETAIL MR 

1/2* X 3 T/2* NET 

CWS 

TO/FROM CHILLER 1 
CONDENSER 

CWR 

V-6 
VOLTS 

ALEX,VAMC.CT2.BYPASSVLV 
11001:0.2.4 I 

A 

0 COMTISM 1014-W Sham Wintrye M NINA Newel C \JOBS \JOBSVERRYJOBS \VAMCALEXANDRIA-REDUNDANTMLLERPROJECT_MAY2012 \ 44OP-116804 \ MD \REPLACEMENT TOWER 1 2.DWG 
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Control 
Device 

Oly Product libber Msrefechser Docunerd 
Nebel 

DesotoDon 

Field Mounted Devices 

CS 1-2 2 H900 VERIS 1006cu1005 CURRENT SW SPLITCORE-ADJ W/LED 

FM 3-4 2 SIEMENS MAC MTR N/A N/A N/A 

RE 1-2 2 R18UIC FUNGRONAL DEUCES 1208cu1013 NW 120VAC 24VAC/DC SPOT 

TIE 5-10 6 544-577-25 SIEMENS 149261 !UNWELL SNSR, PT 1K OHM, (375),2.5" LGTH 

V SEE VALVE SUBMITTAL 

CONDENSER WATER TEMPERATURE CONTROL 
1. During normal chiller operation, condenser water supply temperature setpoint shall be reset based on outside air 

wet bulb temperature and current chMer load. 
2. The condenser water temperature shall preferably be measured downstream of the cooling towers, and shall be an 

overage of multiples sensors installed in the main header before It branches to the four chillers. Any significant 
discrepancies In these multiple sensors shall send on alarm that calibration Is needed. 

11. When the lag tower bypass valve has fully closed for five minutes (adj.), the log tower shall be disabled and its 
',elation valves closed. This proems is repeated as needed until only one tower is in operation. 

CONDENSER WATER PUMP CONTROL 
1. When a chber Is staged on, its corresponding condenser water pump shall be brought on. 
2. The speed of each condenser water pump shall be controlled based on a combination of leaMng condenser water 

temperature and existing load of the chiller to ensure optimum efficiency of the chiller. 
3. The speed of each pump shall never fall below the value required to maintain minimum flow through the 

condenser of the chiller served as measured by a flow meter for each condenser. 

COOLING TOWER STAGING 
1. The cooling towers shall be configured in a lead/log/standby configuration, and shall employ o common header 

System and be able to stage independent of the chiller systems based on total condenser load. 
Z. To the extent possible, lead/log/standby determination shall ensure that the most efficient operational 

arrangement is being employed for the current load demand. 
3. The lead cooling tower shall be enabled whenever a chiller is enabled. 
4. The maximum number of cooling towers that can be enabled at any time will be determined based on the 

minimum flow requirements for each tower and the total condenser water flow as sensed by flow meters installed 
for each condenser. 

5. When a tower is enabled, its isolation valves will open, and its bypass valve shall modulate to maintain condenser 
water temperature two degrees (ad).) below setpotnt. If the bypass valve is fully open (flow to the tower) for five 
minutes (adj.) and condenser water temperature is above setpoint, the next tower in sequence will be enabled. 
This process Is repeated as needed until the maximum number of cooling towers are enabled for the current 
condenser water flow rate. 

6. When the maximum number of towers are enabled for a given condenser water flow rate, the bypass valves for 
oil towers are fully open, and condenser water temperature exceeds its setpoint by two degrees (ad).), the lead 
tower fan shall turn on at minimum speed. 

7. After the tower fan has been on at minimum speed for at least five minutes (adj.), if condenser water 
temperature exceeds its setpoint by two degrees (WI), the next tower fan In sequence shall turn on at 
minimum speed. This process is repeated as needed until the fans of all enabled towers are an at minimum 
speed. 

8. Once the fans of all enabled cooling towers are on at minimum speed, the VED speeds shall begin to modulate 
in unison to maIntaln the condenser water at its setpoint. 

9. With all operating fans at minimum speed, should condenser water temperature fall two degrees (ad).) below 
setpoint for five minutes (ad).), the log fan shall turn off. 

10 With all fans off on enabled towers, the bypass valve of the lag tower shall control to maintain condenser water 
temperature two degrees below setpoint. All other tower bypass valves shall remain fully open to tower flow. 
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Replacement,  Tower 1 & 2 
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HTTE -1A 
RANGE DEC F 
ALEX,VAMC,CH2.0AT 
100010.0.5 I 
DETAIL ME 

HUE-l8 
RANGE PCT RH 
ALEX.VAMC.CH2.0AH 
10003: o.0.6 I 
DETAIL MF 

INSTALLATION NOTES.  

EXISTING DEVICE 

0  NEW DEVICE 

0  EXISTING POINT AND DEVICE 

EXISTING POINT, NEW DEVICS 

NEW POINT, NEW DEVICE 

6. CHILLER AND PUMP VMS 70 REMAIN. ALL EXISTING DEVICES TEMP, PRESSURE, & OP 
TO REMAIN AND BE REUSED. TWO NEW FLOW mETERS 70 BE INSTALLED ON 
Cw AND CHW SIDE. NEW VALVE WILL LIE INSTALLED TO REPLACE CURRENT CH-2 ISO VALVE. 

CD FLOW SNITCH PROVIDED, WIRED, AND INSTALLED BY OTHERS 

REFN FIELD PANEL NAME 

0003 BACDev_71472 

FIELD PANEL NODE NAME 

Alex.VAMC.ChlIler2 

SIEM ENS 

Siemens hilmtry IC 

•PCN /mono 81. 
Lafayette, La. 70507 
USA 
Phone. 13371 233-7431 
Fax. (337) 239-7518 

COPYRONT116111 Mom Irosin Ye Al MOM Iternvd C: \JOBS \JOBSVERRYJOBSVAMCALEXANDRIA-REOUNDANTCHILLERPROJECT_MAY2012 \ 440P-116004 \MDT \EXISI1NG CHILLER 2.0116 

Existing. Chiller 2 

TO BACNET 
CON LINE, 
BY 
SIEMENS 
ELEC 
CONTRACTOR 

0 
 ALEX.VAMC.CHWP2.SSTOP(PROOF) 
ITT.? 0.0.0  
DETAIL XX 
A X.VAM HINP2.VEDOUT 

D 

CWS 
PT -1 

OW- 

NMI NO 

TO BACNET COIA LINE, BY 
CHWP-2 SIEMENS ELEC CONTRACTO 

CHILLER 
CH-2 

*FS —4 

4.56W. TEMP 

DETAIL MR 
1/2' X 3 1/2' NAT 

• TTE -12 

tt C:) 
DETAIL MR 

-40/240deP4.RET.TEMP 
F 

X.V M W  

• PTE -6 1/2' X 3 /2' NAT 
RANGEPSI 
ALEX.VAMC.CWP4RET.PRESS 
19003: 0.0.75 1 
DETAIL MF 

RIMIS111 111021 

CWR CHWS 
:PT-2 H2.STATUS — 

H2.STSTOP(ON/OFF) 

TIE -14 
-40/240deg F 
ALEX,VAMC.CHWP2.RET.TEMP 
10003: 0.0.10 I 
DETAIL V 

TO TOWERS 5 A 6 

V-8 
VOLTS 

A X.VAM 2.ISOVLV 

FM-5 
RANGE GPM 
ALEX. VAMC.CH2.FLO 
10003:0.1 7 I 
DETAIL MF 

CH2.DP RETAIL XX 

VAM HwP2.SSTOP(ON/OFF) 
4NEI 
XX 

X 
O .  
Al * TIE -13 

-40/240deq F 
ALEX VAM.00H WP2.SUP. TEMP 

DETAIL V 
1/2' X 3 1/2' NAT 

• PTE -7 
RANGEPSI 
ALEX.VAMC.CHWP2.SUP.PRESS 

0.0.8 I 

 CHwR 

C:23  AL X.VAU . HWP2.STATUS 

1/2' X 3 1/2' NAT 

0 
•-1 

• PTE -8 
RANGEPSI 
ALAMQ&LWP2.RET.PRESS 

AlL XX 
X.VAM 2.STSTOP(PROOF) 

E A L XX 

4.ssiop(oN/oFF) To
cON 

 BAL1NEET 

BY 
stEktENs 

4.SSTOP(PROOF) ELEC 
03NTRACTOR 

• PTE -5 
RANGEPSI 
ALEX. vamC.CV.P4SUP.PREss 
10003: 0.0.12 I 
DETAIL MF 

FM-6 
RANGE GPM 
ALEX.VAMC.CWP4.FLO 
10003:0.1.8  I 
DETAIL MF 

CWTTP-4 TIE -11 
-40/240de F 

yAM.  

016.48 tut 
DMP 

LAI,I Loll EMI INIIIAL RELEA LMGAID BY 

09/11/12 JS 08/13/12 

VA Chiller Project 

Alexandria, LA 
LtiLINLLII 

DMP 
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Control 
Device 

Oty Prodel timber Morwfaciwee Downes! 
Nastier 

Description 

Field Mounted Devices 

CHWP 2 1 N/A N/A N/A N/A 

CWTT 4 1 N/A N/A N/A N/A 

FM 5-6 2 SIEMENS MAC MTR N/A N/A N/A 

V SEE VALVE SUBMITTAL 

CHILLER STAGING 
1. The chillers shall be configured in a lead/lag/standby configuration. 
2. Lead/lag/standby determination shall ensure that the most efficient operational arrangement is being employed 

for the current campus load. 
3. A stage-on setpoint and a stage-off setpoint shall be determined based on the chiller(s) operating and the next 

chiller in line to maintain the chillers operating In their most efficient range to the extent possible. This should 
be based on campus load (tons), 0 run load amps of the chiller(s), and efficiency curves of the chillers in 
consideration. 

4. Aft Cr 15 minutes of any of the following conditions, the next chiller in sequence shall stage on: stage-on 
setpoint Is exceeded (as per above description), or total loop flow exceeding the combined maximum allowable 
flow of the operating chiller(s), or the chilled water supply temperature exceeding its setpoint by two degrees or 
more. 

5. A temporary demand limit may be needed on the operating chiller(s) upon a call for another chiller to stage on 
to reduce shock to the system. 

6. Should multiple chillers operate at less than respective stage-off setpoint for more than 15 minutes, the log 
chiller shall be staged off. 

7. The chillers shall load and unload equally 

CHILLER FLOW CONTROL 
1. When a chiller Is off, Its isolation/flow regulating valve shall be fully closed. 
2. Upon call for a chiller to run, Its Isolation/flow regulating valve shall open gradually in accordance with flow 

change rate capabilities of each operating chiller. 
3. Upon a call for a chiller to stage off. Its isolation/flow regulating valve shall close gradually In accordance with 

flow change rate capabilities of each operating chiller. 
4. Flow rate through each chiller is measured with a flow meter. 
5. If readings of water flow and pressure differential ore available for each evaporator, cross-reference both readings 

end provide warning for calibration when necessary. 
6. Only when minimum flow is detected through the chiller evaporator shaft the chiller stage on. 
7. fire isolation/flow regulating valve for each chiller shall be capable of modulating to assist in regulating minimum 

and maximum flows through the chiller and to ensure equal loading among operating machines. Never at any 
time should all valves on operating chillers be less than 1007, open, nor should any valve on on operating chiller 
ever fall below 50% open (adj.). Modulation of these valves shall be gradual to ovoid quick changes in flow 
through any machine. 

8 When flow through any operating chiller fdls below Its minimum allowable flow rate, the bypass valve will modulate 
in order to ensure minimum flow to all operating chillers. 

CHILLED WATER TEMPERATURE CONTROL 

1. The chillers shall operate to maintain the plant chilled water supply temperature at its set point. The plant chilled 
water supply temperature shall be from a sensor Installed in the main header before it branches to the four 
loops. 

2. During normal operation, the supply temperature set point shall be set based on outside air dry bulb temperature 
according to the linear reset schedule. 

PRIMARY CHILLED WATER PUMP CONTROL 
1. The primary chilled water pumps shall be configured In a lead/lag/standby configuration, corresponding to the 

lead/lag/standby configuration of the chillers, although staging of the pumps does not necessarily correlate with 
staging of the chillers. When Chiller #1 is lead, pump #1 is lead; when Chiller #2 is lead, pump in is lead; when 
Chiller #3 is lead, pump #6 is lead; when Chiller #4 is lead, pump is is lead. 

2. The lead primary pump shall run continuously. 
3. Loop differential pressures for each of the four primary loops shall be Installed at the most remote building 

served by the loop, before the building pump(s). Differential pressures at the end of each loop will be compared 
to their setpoints on a continual basis, The differential pressure that is lowest relative to its setpoint shall be 
used as feedback to control the speed of the primary chilled water pump(s). 

4. When the speed of the operating pump(s) exceeds 95% for 15 minutes, another pump shall stage on, and the 
pump speeds shall be the same for on operating pumps. 

5. When the speed of two or more operating pumps falls below 30% for 15 minutes, the lag pump shall turn off. 

REVISION HISTORY SIEMENS VA Chiller Project 
104 Amonce St Alexandria, LA 
Lafayette, La. 70607 
USA ENGINEER URA} (LA LHECKW 81' WHIRL HELLAS& LAS I WV DA IL 

Siemens Industry Inc PHONE,  13371 233-7431 DMA DMP JS 09/10/12 

FAX,  13371 233-7518 Existing. Chiller 2 

440P-118804 
0 

102B 
0 COPNIVNT IMMASS 114••• Marra 11,4 ALL MOM PEIRRY111) CAJOBSVOSSVERRYJOBSVAMCALEXANDRIA-REDUNDANTCHILLERPROJECT_MAY2012 \ 44OP-118804 \ MDADostIng choler 2-K00.dwg 



(02,1111iliNra TO/FROM CHILLER 2 
CONDENSER 

CAR 

TTE -16 
-40/240de F 

X.VA C 15.CWS.TEMP 

DETAIL MR 
vr X 3 1/2-  NAT 

TTE -18 
-40/240deg F 
#LEX.VAMC.CT6.CWS.TE 
0003: 0.0.231 

DETAIL MR 
X 3 1/2" NAT 

TTE -20 
-40/240deg F 
ALEX.VAMC.CTR5CTR6.COM.CWRT 

x 3 1/2 F2* " NAT  

10030.1.0 I 
DETAIL V 

440P-118804 

103 
SIEMENS 

Siemens Industry Sic 

104 Amonce St 
Lafayette, La. 70507 
USA 
Phone,  1337/ 233-7431 
Fax. 13371 233-7518 

VA Chiller Project 

Alexandria, LA 

Replacement. Tower 5 & 6 

REVISION HISTORY 

V-4 
VOLTS 

EX.VAMC CT5.BYPASSVLV 

DETAIL I 

NO 

TTE -15 
-40/240de F 
ALEX.VAMC.  75.CWR.TEMP 
-6. .1 . 

5:1 

0 

X 3 1/NAT  
DETAIL MR 

V-10 
VOLTS 

000  
ALEx.vA5.RETVLV 

DETAIL B 

TO SACHET TO 13ACNET 
COM LINE, CON UNE. 
BY NY 
SIEMENS SIEMENS 
ELEC ELEC 
CONTRACTOR CONTRACT° 

NO 

INSTALLATION NOTES:  

EXISTING DEVICE 

a NEW DEVICE 

• EXISTING POINT AND DEVICE 

0  EXISTING PONT. NEW DEVICE 

• NEW POINT. NEW DEVICE 

B. TOWERS (BY OTHERS) AND VFDS (BY 
SIEMENS) TO BE REPLACED. FLOW 
METERS AND VALVES ARE NEW my 
SIEMENS). TEMP SENSORS ARE 
EXISTING AND WILL BE REUSED 
WHERE POSSIBLE, 

C) BASIN TEMP SENSOR BY SIEMENS, ANY 
NECESSARY WELLS TO BE INSTALLED BY 
MECHANICAL CONTRACTOR. 

0 NO 

V-13 
VOLTS 

• LEX VA  C,CT6.RETVLV 
01* 0.2 3 I 

DETAIL B 

TTE -17 
-40/240deg F _ _ 

F
itliEL

3
VEnIC

2
I6.c  WR.TEmp 

1/2 

 . DETAIL
. 
 MR  

'Ec),  NC 

CS-3 
A EX VA 5.SSTOP (PROOF) 

Jid.L fb  
DETAIL PC 

RE -3 
1-1 ALEX.VAMUT5.SSTOP  (ON/OFF) 
LJ 10003: O.D32 I 

DETAIL PB 

ALEX.MAM T5.VFOOUT 
0003 .18 I 

bE1AIL XX 

A EX.V M 15.BASIN TEMP 

AIL XX 

V-12 
VOLTS 

pit.gy,,vAmc.cts.supVIV 
101100.3:0.2.4  

FM-2 
RANGE GPM FM-8 NO 

ALEX.VAMC.CT5.FLO  RANGE GPM 
10u030.1.1 I 
DETAIL MF 

ALEX.VA_C.  T6,FLO M cyro  
10003:0.1.3 I 
DETAIL MF 

16.BASINTEMP 

CS-4 

DETAIL PC 

RE -4 
ALEX.VAMC.QT6.SSTOP  (ON/OFF) 

L...J 10003: 0.6.331 
DETAIL PR 

ALEX.AMCCJ6.VFDOUT 

TAIL XX 

M-14 
VOLTS 

ALEX. VAM .CT6.BYPASSVLV  
1000.1o.o.3  

TTE -49 
-40/240de F 

X.VAM TR5CTR6.COM.CWST 
Dilemma' 
DETAIL V 

1/2-  X 3 1/2" NAT 
• CWS 

VOLTS 
ALEX. VAKCI5.SUPVLV 
10003:0.2.2 I 

NOTicz8D 

6.SSTOP (PROOF) 

A 

REF# FIELD PANEL NAME 

0003 BACDev_71472 

FIELD PANEL NODE NAME 
Alex.VAMC.Chiller2 

0 CCPXRAVITIAMAS ahem MM. lea AI iv,e,u Penrod CAJOBS \JOBS \JERRYJOBSVAMCALEXANDRIA-REDUNDANICHILLERPROJECT_/AAY2012 \ 440P-116804 \MDAREPLACEMENT TOWER 5 It 6.DWG 
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REVISION HISTORY SIEMENS 
104 Annonce St. 
Lafayette. La. 70507 

VA Chiller Project 
Alexandria. LA 

440P-116804 

103A 
0 

USA II 
Siemens Industry Inc Phones (337) 239-7431OW  I OW JS 

IJiL 

08/13/12 00/11/12 

Landis Division Fax. (337) 2334518 Replacement. Tower 5 & 6 
0 CCOYWCirt-104-ti h: /Wm Fluenoi 
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104 Ammo St. 
Lafayette, La 70507 
USA 
PHOI.E. 13371 233-7431 
FAX 13371 233-7518 

VA Chiller Project 

Alexandria, LA 

hi EL OVAF IL X Y AL 
DMP DMP J8 DO/10/12 

Replacement,  Tower 5 & 6 

REVISION HISTORY SIEMENS 

Siemens Industry Inc 

440P-118804 
0 

103B 

Control 
Device 

Oly Prodeol Norte, Ileaufschrer Document 
limber 

Ossaiplixe 

Field Mounted Dences 

CS 3-4 2 9908 VERIS 1006cut005 CURRENT SW SPUTCORE-ALIJ 81/LED 

FM 7-6 2 SIEMENS RAG MITR N/A N/A N/A 

RE 3-4 2 1691.11C FUNCTIONAL DENCES 1208cu1013 RIB 1205AC 2404C/DC SPOT 

TIE 15-20 6 544-577-25 SIEMENS 149261 IMMWELL SNSR, Flit OHM, (375),25' LCTH 

V SEE VALI& SUBMITTAL 

11. When the lag tower bypass valve has fully closed for five minutes (ad).), the lag tower shall be disabled and its 
Isolation calves closed. This process is repeated as needed until only one tower is in operation. 

CONDENSER WATER TEMPERATURE CONTROL 
1. During normal chiller operation, condenser water supply temperature setpoint shall be reset based on outside air 

wet bulb temperature and current chiller load. 
2. The condenser water temperature shall preferably be measured downstream of the cooling towers, and shall be an 

average of multiples sensors installed in the main header before it branches to the four chillers. Any significant 
discrepancies in these multiple sensors shall send an alarm that calibration Is needed. 

CONDENSER WATER PUMP CONTROL 
1. When a chiller is staged on. its corresponding condenser water pump shell be brought on. 
2. The speed of each condenser water pump shall be controlled based on a combination of leaving condenser water 

temperature and existing load of the chiller to ensure optimum efficiency of the chiller. 
3. The speed of each pump shall never fall below the value required to maintain minimum flow through the 

condenser of the chiller served as measured by a flow meter for each condenser. 

COOLING TOWER STAGING 
1. The cooling towers shall be configured in a lead/lag/standby configuration, and shell employ o common header 

system and be able to stage independent of the chiller systems based on total condenser load. 
2. To the extent possible, lead/lag/standby determination shall ensure that the most efficient operational 

arrangement is being employed for the current load demand. 
3. The lead cooling tower shall be enabled whenever o chiller is enabled. 
4. The maximum number of cooling towers that can be enabled at any time will be determined booed on the 

minimum flow requirements for each tower and the total condenser water flow as sensed by flow meters installed 
for each condenser. 

5. When a tower is enabled, Its isolation valves will open, and its bypass valve shall modulate to maintain condenser 
water temperature two degrees (ad).) below setpoint. If the bypass valve is fully open (flow to the tower) for five 
minutes (ad).) and condenser water temperature is above setpoint, the next tower in sequence will be enabled. 
This process Is repeated as needed until the maximum number of cooling towers are enabled for the current 
condenser water flow rate. 

6. When the maximum number of towers are enabled for a given condenser water flow rate, the bypass valves for 
all towers are fully open, and condenser water temperature exceeds its setpoint by two degrees (adj.), the lead 
tower fan shall turn on at minimum speed. 

7. After the tower fan has been on at minimum speed for at least five minutes (adj.), if condenser water 
temperature exceeds its setpoint by two degrees (ad).), the next tower fan in sequence shall turn on at 
minimum speed. This process is repeated as needed until the fans of all enabled towers are on at minlmum 
speed. 

13. Once the fans of all enabled coaling towers are on at minimum speed, the RED speeds shall begin to modulate 
In unison to maintain the condenser water at its setpoint. 

9. With all operating fans at minimum speed, should condenser water temperature fall two degrees (ad).) below 
setpoint for five minutes (ad).), the log fan shall turn off. 

10. With all fans off on enabled towers, the bypass valve of the lag tower shall control to maintain condenser water 
temperature two degrees below setpoint. All other tower bypass valves shall remain fully open to tower flow. 
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FIELD PANEL NODE NAME 

_ Alex, VAMC.Chiller3 

REF# FIELD PANEL NAME 

0024 BACDev_.71473 

H3.DP 

SIEMENS 

Siemens hdustry ic 

104 Amonce 
Lafayette, La. 70507 
USA 
Phone. (337) 233-7431 
Fax. 13371 233-7518 

INSTALLATION NOTES:  

EXISTING DEVICE 

NEW DEVICE 

EXISTING POINT AND DEVICE 

EXISTING POINT. NEW DEVICE 

NEW POINT, NEW DEVICE 

6. CHILLER AND PUMP VFDS TO REMAIN. ALL Dome DEVICES TDAP, 
PRESSURE, & DP TO REMAIN AND BE REUSED. IF ANY SENSORS ARE 
NOT EXISTING, SIEMENS TO INSTALL NEW SENSORS. NEW SENSORS 
MAY REQUIRE HOT TAP HIT TO BE INSTALLED BY AND COORDINATED 
MIN MECHANICAL CONTRATOR. TWO NEW FLOW METERS TO BE 
INSTALLED ON CW AND CAW SIDE. NEW VALVE WILL BE INSTALLED TO 
REPLACE CURRENT CH-3 ISO VALVE. 

0  FLOW SWITCH PROVIDED, MED AND INSTALLED BY OTHERS 

r
i....I .W÷/MA,Fs9W7.SST0P(ON/OFF) 

'LL)M.AIL XX 
0 A X.V 

222,0 
C 

D AIL XX 
0 A X V 

OHM
' Igni 7.VFDOUT 

DE AlL XX • 
.r..2....

1
A X V MC.CW137.STATUS 

4 
TAIL 

CWTTP-7 

7.SUP.TEMP 

DETAIL MR 
1/2* X 3 IA- NPT 

7.SSTOP(PROOF) To BACNET 
CON URN 

TTE -21 
-40/240de F 

LEX.VAMC.  
10024:00.1  
DETAIL MR 

1/2 5 3 1/2" NPT 

PIE-10 
RANGEPSI 
ALEX. VAMC.CWP7.RET.PRESS 
10024:0.0.12 I 
DETAIL MF 

X VA FIWPESSTOP(ON/oFF) 

FS-5 

ALEX.VA  

AIL xX 

0 
 ALEX.VA C. H3.STSTOP(ON/OFF) 

024: 32 
Al XX 

A X.VA C 3.STSTOP(PROOF) 

'[TAIL XX 

CHILLER 
CH-3 — 

H .STATUS 

9-4r  
V-15 

VOLTS 
L X.VA CH3.ISOVLV 

TTE -23 
-40/240de F 

,V,Se
cro
AM 6.SSTOP(PROOF) A EX VA C 

AIL XX 
X VA C. HWP6.VEDOUT 
4 

A L 
6.STATUS 

TO BACNET 

DETAIL V 
1/2" X 3 NPT 

0 PTE -11 
RANGEPS 
A X. VA 

4 CHWR 

WP6. SUP. TEMP 

HWP6.SUP.PRESS 

1 ) 
-40/240de F 

0 ..9910919X99 
.X .VA WP7.RET.TEMP 

TTE -22 

PIE-9 
RANGE PSI 

0  
ALEX.VAMC.CylP7.SUP.PRESS 
10024:0.0.15 1 
DETAIL MF 

FM-10 
RANGE GPM 
ALEX. yAM CC WP7.FLO 
10024: 5.0.11  
DETAIL MF 

® CWS 

TO TOWERS 3 

CWR 

NORTH 
WALL 

fl 

 

• HTTE -3A 
0/95 TRH 
ALEX. VAMC.CH3.0AT 
(0(24:0.0.5 1 
DETAIL MF 

• HTTE-39 
RANGE PCT RH 
ALEX.VAMC.CH3.0AH 
10024:0.0.6 I 
DETAIL MF 

CHWP-6 CON LINE 

/2. 5 

I

RP

0

ATE

0

N

2

-71

,

2

0

7

0

1

. 2 I 

 
ALE X. VAMC.CHWPR.RE  T. PRESS 

W  CHWS 

FM-9 
RANGE GPM 
ALEX, VAMC.CH  3.FLO 
10024: 0.0.231 
DETAIL MF 

TTE -24 
-40/240de F 
A ,X .VA C HWP6.RET.TEMP 

.DrijOirkM 
DETAIL V 
91. 

NO 

1ASINAX  
DMP J8 

OVAl IL  
OMP 09/11/12 D8/13/12 
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COIIlta 
Device 

Oty Product Plunber Mira sewer Dement 
Knitter 

Description 

Field Mounted Dunces 

OAP 6 1 N/A N/A N/A N/A 

CV/TT 7 1 N/A N/A N/A N/A 

DFIE 3 1 202403412425164 N/A N/A N/A 

RI 9-10 2 SIEMENS MAC MIR N/A N/A N/A 

FS 6 1 BY OTHERS N/A N/A N/A 

FS 9 1 BY OTHERS N/A N/A N/A 

PTE 9-12 4 2091025PG21,11102 SETRA 060Bcut004 PRES TRANS,25P51,4-20MA,2'CRL 

TIE 21-24 4 544-577-25 SIEMENS 149261 IMMI1ELL SNSR, PT 114 OHM, (375),2.6T  LC111 

V SEE VALVE SUBMITTAL 

CHILLER STAGING 
1. The chillers shall be configured in a lead/log/standby configuration. 
2. Lead/log/standby determination shall ensure that the most efficient operational arrangement is being employed 

for the current campus load. 
3. A stage-on setpoint and a stage-off setpoint shall be determined based on the chiller(s) operating and the next 

chiller in line to maintain the chillers operating in their rnost efficient range to the extent possible. This should 
he based on campus load (tons). X run load amps of the chiller(s), and efficiency curves of the chillers In 
consideration. 

4. After 15 minutes of any of the following conditions, the next chiller In sequence shall stage on: stage-on 
setpoint is exceeded (as per above description), or total loop flow exceeding the combined maximum allowable 
flow of the operating chiller(s), or the chilled water supply temperature exceeding its setpoint by two degrees or 
more. 

5. A temporary demand limit may be needed on the operating chiller(s) upon a call for another chiller to stage on 
to reduce shock to the system. 

6. Should multiple chillers operate at less than respective stage-off setpoint for more than 15 minutes, the lag 
chiller shall be staged off. 

7. The chillers shall load and unload equally 

CHILLER FLOW CONTROL 
1. When a chiller Is off. Its Isolation/flow regulating valve shall be fully closed, 
2. Upon call for a chiller to run, its Isotation/fiow regulating valve shall open gradually in accordance with flow 

change rate capabilities of each operating chiller. 
3. Upon a call for a chiller to stage off, Its isolation/flow regulating valve shall close gradually in accordance with 

flow change rate capabilities of each operating chiller. 
4. Flow rote through each chiller is measured with a flow meter. 
5. If readings of water flow and pressure differential are available for each evaporator, cross-reference both readings 

and provide warning for calibration when necessary. 

6. Only when minimum flow is detected through the chiller evaporator shall the chiller stage on. 
7. The isolation/flow regulating valve for each chiller shall be capable of modulating to assist in regulating minimum 

and maximum flows through the chiller and to ensure equal loading among operating machines. Never at any 
time should all valves on operating chillers be less than 100% open, nor should any valve on an operating chiller 
ever fall below 50% open (ad).). Modulation of these voives shall be gradual to avoid quick changes in flow 
through any machine. 

B. When flow through any operating chiller falls below Its minimum allowable flow rate, the bypass valve will modulate 
in order to ensure minimum flow to all operating chillers. 

CHILLED WATER TEMPERATURE CONTROL 
1. The chillers shall operate to maintain the plant chilled woter supply temperature at its set point. The plant chilled 

water supply temperature shall be tram a sensor installed in the main header before it branches to the four 
loops. 

2. During normal operation, the supply temperature net point shall be set based on outside air dry bulb temperature 
according to the linear reset schedule. 

PRIMARY CHILLED WATER PUMP CONTROL 
1. The primary chilled water pumps shall be configured in a lead/lag/standby configuration, corresponding to the 

lead/lag/standby configuration of the chillers, although staging of the pumps does not necessarily correlate with 
staging of the chillers. When Chiller #1 is lead, pump #1 is lead; when Chiller #2 is lead, pump #2 is lead; when 
Chiller #3 is lead, pump #6 is lead; when Chiller #4 Is lead, pump #8 is lead. 

2. The lead primary pump shall run continuously. 
3. Loop differential pressures for each of the four primary loops shall be installed at the most remote building 

served by the loop, before the building pump(s). Differential pressures at the end of each loop will be compared 
to their setpoints on a continual basis. The differential pressure that is lowest relative to Rs setpaint shall be 
used as feedback to control the speed of the primary chilled water pump(s). 

4. When the speed of the operating pump(s) exceeds 95% for 15 minutes, another pump shall stage on, and the 
pump speeds shall be the some for all operating pumps. 

5. When the speed of two or more operating pumps falls below 30% for 15 minutes, the lag pump shall turn oft 
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INSTALLATION NOTES:  

TIE —25 
—40/240deg F 
ALEX.VAMC.CT3.0 WR.TEMP CD 110IJ 
DETAIL MR 
10024, 0.0.17 I 

X 3 1/2PT  

V-17 
VOLTS 

ALEX.VAMC.U3.RETVLV 
0024:0.0.191 

DETAIL 8 

V-16 
VOLTS 

:ALEX VAMC CT3.BYPASSVLV 
10024:0.0. 11 
DETAIL I 

TO EIACNET 
col.? LINE 

NO 

NC 

CS-5 

0 
pg41‘. 0.64.vio  413.SSTOP (PROOF) 

ALEX. VAMC.CT3.BASINTEMP 
10024, 0.0.16  J 
DETAIL XX 

DETAIL PC 

RE —5 
0 

0 
n1 ALEX.VAMC.CT3.SSTOP (ON/OFF) 
1_1 100 4:0.0,31 I v-18 

DETAIL PB VOLTS 

0 
A X.3AMJT3.VFDOUT 

0 fLA
o
giM

i
c
.2
._93.SUPVLV 

AIL XX  
N0*J11, FM-11 

RANGE cP14 
MS._.VA, C. TO.FLO 

24:0.0.241 
,TEL:3

, 
 DETAIL MF 

TTE —26 
—40/240de F 
A EX.VAM T3.CWS.TEMP 

024: 
DETAIL MR 

1/2* X 3 I/2" /MT 

CD EXISTING DEVICE 

• NEW DEVICE 

• EXISTING POINT AND DEVICE 

(:) EXISTING POINT, NEW DEVICE 

101 NEW POINT, NEW DEVICE 

N. TOWER AND TED IS EXISIING. 
FLOW METER AND SUPPLY AND 
RETURN VALVES ARE NEW (BY 
SIEMENS). BYPASS VALVE IS EXISTING 
TEMP SENSORS THAT ARE EXISTING 
WILL BE REUSED WHERE POSSIBLE. 
NEW TEMP SENSORS MAY REWIRE 
HOT TAP TO INSTALL SINCE TOWER IS 
EXISTING. WILL COORDINATE WITH 
IAECH CONTRACTOR. 

C.] ROW SWITCH PROVIDED, WIRED, AND INSTALLED BY 
OTHERS 

TO/FROM CHILLER 3 
CONDENSER 

CWR 

REF# FIELD PANEL NAME 

0024 BACDev_71473 
FIELD PANEL NODE NAME 
Alex.VAMC.Chiller3 

LHECKLI) BY INITIAL HELLAS! LASI Lull DALE ORAL ER 

DMP 09/11/12 J8 OS/13/12 

SIEMENS 

Siemens industry Inc 

104 Armoric° St. 
Lafayette, La. 70507 

USA 
Phone,  (337) 233-7431 
Fax (3371 233-7515 
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SIEMENS REVISION HISTORY VA Chiller Project 

Alexandria, LA 

LAST WIT VAT INITIAL HECKLO Or LLAI,E OFTAFTER 

DMP JS 
ENCINLLH 

OMP Siemens Washy Inc 09/10/12 

Existing,  Tower 3 

440P-118804 
0 

105B 
104 Armonce St. 
Lafayette, La. 70507 
USA 
PU09E13371 233-7431 
FAX,  13371 233-7518 

Cenhol 
Device 

Oty Predict Harbor Merufschrer Doe:nerd 
Number 

Description 

Field Mounted Devices  

CS 5 I 1908 l.ERIS 1006cut005 CURRENT SW SPLITCORE-ADJ W/LED 

FM 11 I SIEMENS HAG MIR N/A N/A N/A 

RE I RIBUIC FUNCTIONAL DEVICES 1208cut013 RIB 120VAC 24VAC/DC SPOT 

TTE 25-26 2 544-577-25 SIEMENS 149261 !UNWELL SNSR, P1 1K OHM, (375),2.5 LGTH 

V SEE VALVE SUBMITTAL 

11. When the log tower bypass valve has fully closed for five minutes (adj.), the lag tower shall be disabled and its 
isolation valves closed. This process is repeated as needed until only one tower is in operation. 

CONDENSER WATER TEMPERATURE CONTROL 
I. During normal chiller operatlon, condenser water supply temperature setpoint shall be reset based on outside air 

wet bulb temperature and current chiller load. 
2 The condenser water temperature shall preferably be measured downstream of the cooling towers, and shall be on 

average of multiples sensors installed in the main header before it branches to the four chillers. Any significant 
discrepancies in these multiple sensors shall send an alarm that calibration is needed. 

CONDENSER WATER PUMP CONTROL 
1. When a chiller is staged on. Its corresponding condenser water pump shall be brought an. 
2. The speed of each condenser water pump shall be controlled based on a combination of leaving condenser water 

temperature and existing load of the chiller to ensure optimum efficiency of the chiller. 
3. The speed of each pump shall never loll below the value required to maintain minimum flow through the 

condenser of the chiller served as measured by a flow meter for each condenser. 

COOLING TOWER STAGING 
1. The cooling towers shall be configured in a leadAagistondby configuration, ond shall employ a common header 

system and be able to stage independent of the chiller systems based on total condenser load. 
2. To the extent possible, lead/lag/standby determination shall ensure that the most efficient operational 

arrangement is being employed for the current load demand. 
3. The lead cooling tower shall be enabled whenever a chiller is enabled. 
4. The maximum number of cooling towers that can be enabled at any time will be determined based on the 

minimum flow requirements for each tower and the total condenser water flow as sensed by flow meters Installed 
for each condenser. 

5. When a tower Is enabled, its Isolation valves will open, and its bypass valve shall modulate to maintain condenser 
water temperature two degrees (ad).) below setpoint. If the bypass valve is fully open (flow to the tower) for five 
minutes (ad).) and condenser water temperature is above setpoint, the next tower in sequence will be enabled. 
This process is repeated as needed until the maximum number of cooling towers are enabled for the current 
condenser water flow rate. 

6. When the maximum number of towers are enabled for a given condenser water flow rate, the bypass valves for 
all towers are fully open, and condenser water temperature exceeds its setpoint by two degrees (ad).), the lead 
tower fan shall turn on at minimum speed. 

7. After the tower fan has been on at minimum speed for at least five minutes (adj.), if condenser water 
temperature exceeds its setpoint by two degrees (adj.), the next tower fan in sequence shall turn on at 
minimum speed. This process Is repeated as needed until the fans of all enabled towers are on at minimum 
speed. 

B. Once the fans of all enabled cooling towers are on at minimum speed, the VFD speeds shall begin to modulate 
In unison to maintain the condenser water at Its setpoint. 

9. With all operating fans at minimum speed, should condenser water temperature fall two degrees (ad).) below 
setpoint for five minutes (ad).), the lag fan shall turn off. 

10. With all fans off on enabled towers, the bypass valve of the lag tower shall control to maintain condenser water 
temperature two degrees below setpoint. All other tower bypass valves shall remain fully open to tower flow. 
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NORTH 
WALL 

HTTE -4A 
0/95 %RH 
A X VA H4.0AT 

4 
DETAIL MF 

HTTE-4/3 
RANGE PCT RH 
A EX. VA .CH4.0AH 

DETAIL MF 

JNSTALL A TI ON NOTES:  

EXISTING DEVICE 

a NEW DEVICE 

• DIMING POINT AND DEVICE 

C:1 EXISIING POINT, NEW DEVICE 

O 
NEW POINT, NEW DEVICE 

6. CHILLER AND PUMP WEIS ARE NEW. VALVE AND ALL SENSORS ARE 
NEW. IWO NEW FLOW NE1ERS TO BE INSTALLED ON CW MAD CHW SIDE 

CD FLOW WATCH PROVIDED. 'BRED, AND INSTALLED BY OTHERS 

1/2" X 3 1/2' NPT 

PTE -18 
RANGEPSI 
ALEX. VAMC.CH  WP8.RET.PR  ESS 
10926:0.0.11  

DETAIL V 
EM-12 
RANGE GPM 
ALEX. VAMC.CH  4.FLO 
10026: 0.0.10 I 
DETAIL MF 

0 A X VA 
0 

WPB.SSTOP(oN/OFF) 

HWPB.SSTOP(FROOF) 

I TAIL XX 

A 

VA.HWP8,VFDOUT 

DPTE -4 A WP8.STATUS 

0 
 0/36 PSI 
ALX.VAM H4.EIP DETAIL XX 

GJ 

CWTTP-9 

CH WS 
V-19 

TIE -27 
-40/240deg F 
6 .iLLca._1/VAC.CWP9.SUP.TEMP 
joo28: D. OTC 
DETAIL MR 

1/2' X 3 1/2 NPT 

1-4 

FS -7 

CHILLER 
CH-4 ‘. 

NO 

CH WP-8 COW LINE 

DETAIL V 
1//' X 3 I/2" NPT 

PTE -15 
RANGE PSI 

a 
10026: 0.0.13 j 
ALEX.VAMC.cHWPB.5UP.PRES5 

GI TO BACNET I 
AR CH WR 

TTE -28 
-40/240de F 
A x V WP RET.TE P AIL XX 

ALEX.VAMC.CH4.STSTOP(ON/OFF) 
DETAIL [

TAIL XX 
26, 0.0.29  R 0 

I/2' X 3 1/2" T DE 

0D
ALEX. VA H4. 

TAIL TAI XX 

PTE-14 
RANGE PSI 
ALEX. VAMC.CWP 9.RET.PRESS 
5026:0.0.16 I 

DETAIL MF 

4.STATUS VOLTS 
ALEX 4.IS0VLV 
• lin NM. 

0 

TTE -30 
-40/240de F 
ALEX. VAMC NWP13.RET.TEMP 

X VA 9.SSTOP(ON/OFF) 

WP9.SSTOP(PROOF) TO BAGUET 
COM LINE 

WP9. VFDOUT 

9.STATIJS 

oA 

AIL XX 
CwS 

TO TOWERS 3 

PIE -13 
RANGEPSI 

CD
VAMC.gWP9.SUP.PR  ESS 

10026: 0.618 I 
DETAIL MF 

FM-13 
RANGE GPM 
ALEX.VAMC.CWP9.FLO 
10026:0.0.15 J 
DETAIL MF 

Kt® 

TEE -29 
-40/240de F 
• EX VAMC HWIP13.SUP.TEMP 

CHILLED WATER PIPING SYSTEM 
LOCATION: 

SERVES: 
COPYRIGHT 2009 SIEMENS BUILDING TECHNOLOGIES. INC. 

EMU) REV 10 10/21/2609 

REF# FIELD PANEL NAME FIELD PANEL NODE NAME 

0026 9ACDev_71475 Alexandria. VAMC.Chiller4.CT4 

SIEMENS 

Siemens Industry hc 

104 Amonce St. 
Lafayette, Ls. 70507 
USA 
Phone. 13371 233-7431 
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CaIIMI 
Device 

Ctly Product Weber lAsroilettier Docunsnt 
Walser 

Field Mounted Devices 

CHAR 8 1 N/A N/A N/A N/A 

CWIT 9 1 N/A N/A N/A N/A 

DPIE 4 1 2301050P02F118 SETRA 0608cut002 DP TRANS,WET,0-50PSID,4-20MA 

FM 12-13 2 SIEMENS MAGIAG N/A N/A N/A 

FS 7-8 2 BY OTHERS N/A N/A N/A 

HITE 4A 1 OFA3160 SIEMENS 149992 RH: 0-10VDC / T: 0-101DC 

HITE 48 1 SAME AS HT1E-4A N/A N/A N/A 

PTE 13-16 4 2091025P02111102 SETRA 0608cut604 PRES TRANS,25PS1,4-2011A,2TBI. 

TIE 27-30 4 544-577-25 SIEMENS 149261 11,11.1WELL SNSR, PT 1K OHM, (375),2.5.  LC111 

V SEE VALVE SUBMITTAL 

CHILLER STAGING 
1. The chillers shall be configured in a lead/lag/standby configuration. 
2. Lead/log/standby determination shall ensure that the most efficient operational arrangement is being employed 

for the current campus load. 
3. A stage-on setpoint and a stage-off setpoint shall be determined based on the chiller(s) operating and the next 

chiller in line to maintain the chillers operating in their most efficient range to the extent possible. This should 
be based on campus load (tons), X run load amps of the chiller(s), and efficiency curves of the chillers in 
consideration. 

4. After 15 minutes of any of the following conditions, the next chiller in sequence shall stage on: stage-on 
setpoint is exceeded (as per above description), or total loop flow exceeding the combined maximum allowable 
flow of the operating chiller(s), or the chilled water supply temperature exceeding its setpoint by two degrees or 
more. 

5. A temporary demand limit may be needed on the operating chiller(s) upon a call for another chiller to stage on 
to reduce shock to the system. 

6. Should multiple chillers operate at less than respective stage-off setpoint for more than 15 minutes. the lag 
chiller shall be staged off. 

7. The chillers shall load and unload equally 

CHILLER FLOW CONTROL 
1. When a chIller is off, its Isolation/flow regulating valve shall be fully closed. 
2. Upon call for a chiller to run, its Isekitten/flaw regulating valve shall open gradually in accordance with flow 

change rote capabilltles of each operating chiller. 
3. Upon o call for a chiller to stage off, its isolation/flow regulating valve shall close gradually in accordance with 

flow change rate capabilities of each operating chiller. 
4. now rate through each chiller is measured with a flaw meter. 

5. If readings of water flow and pressure differential are available for each evaporator, cross-reference both readings 
and provide warning for calibration when necessary. 

6. Only when minimum flow is detected through the chiller evaporator shall the chiller stage on. 
7. The isolation/flow regulating valve for each chiller shall be capable of modulating to assist in regulating minimum 

and maximum flows through the chiller and to ensure equal loading among operating machines. Never at any 
time should all valves on operating chillers be less than 100% open, nor should any valve on an operating chiller 
ever fall below 50% open (ad).). Modulation of these valves shall be gradual to avoid quick changes in flow 
through any machine. 

8. When flow through any operating chiller falls below its minimum allowable flow rate, the bypass valve will modulate 
in order to ensure minimum flow to all operating chillers. 

CHILLED WATER TEMPERATURE CONTROL 
1. The chillers shall operate to maintain the plant chilled water supply temperature at its net point. The plant chilled 

water supply temperature shall be from a sensor Installed in the main header before it branches to the four 
loops. 

2. During normal operation, the supply temperature set point shall be set based on outside air dry bulb temperature 
according to the linear reset schedule. 

PRIMARY CHILLED WATER PUMP CONTROL 
1. The primary chilled water pumps shall be configured in a lead/lag/standby configuration, corresponding to the 

lead/log/standby configuration of the chillers, although staging of the pumps does not necessarily correlate with 
staging of the chillers. When Chiller #1 is lead, pump t is lead; when Chiller #2 is lead, pump #2 is lead; when 
Chiller #3 is lead, pump #6 is lead; when Chiller #4 is lead, pump #8 is lead. 

2. The lead primary pump shall run continuously. 
3. Loop differential pressures for each of the four primary loops shall be installed at the most remote building 

served by the loop, before the building pump(s). Differential pressures at the end of each loop will be compared 
to their setpoints on a continual basis. The differential pressure that is lowest relative to its setpoint shall be 
used as feedback to control the speed of the primary chilled water pump(s). 

4. When the speed of the operating pump(s) exceeds 95% for 15 minutes, another pump shall stage on, and the 
pump speeds shall be the some for all operating pumps. 

5. When the speed of two or more operating pumps fails below 30% for 15 minutes, the lag pump shall turn all. 
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CS -6 

Loo2  
4.SSTOP (PROOF) 

Ef).  

FM-14 
RANGE GPM 
ALVIVAL. 4.FLO 
10.A 

DETAIL MF 

REF# FIELD PANEL NAME 

0026 BACDey_71475 
FIELD PANEL NODE NAME 
_Alexondria.VAMC.Chiller4.CT4 

INSTALLATION NOTES:  

0  EXISTING DEvd:E 

(2) 
NEW DEVICE 

EXISTING POINT NM DEVICE 

EXISTING MINT, NEW DEVICE 

0  NEW POINT, NEW DEVICE 

6. TOWER IS NEW (BY OTHERS). ALL 
VMS, VALVES, FLOW METERS AND 
SENSORS SHOWN ARE NEW AND 
PROVIDED BY SIEMENS. 

SAWS TEMP SENSOR BY SIEMENS, ANY 
NECESSARY HELLS TO BE INSTALLED BY 
MECHANICAL CONTRACTOR. 

70/FROM CH4.LER 3 
CONDENSER 

CWR 

VA Chiller Project 440P-118804 
104 Annorce St. Alexandria, LA 0 
Lelayette. Le. 70507 
USA 
Phone. (337) 233-7431 
Fax. (337) 233-7516 107 

URAFTER CHeLtEtt) ENOINTLIE 

OMP DMP JS 
RIVAL IELLEAST 

08/13/12 
LAST LW VAIL 

09/11/12 

New,  Tower 4 

REVISION HISTORY SIEMENS 

Siemens hduetry Inc 

TO BACNET 
COM UNE, 
BY 
SIEMENS 
ELEC 
CONTRACTOR 

®0 
T4.BASINTEMP 

TIE -31 
-40/240de F 

F
ALEX.VAMC T4.CWR.TEMP 
0026: 0.0. 1 

DETAIL MR 
,2.  X 3 1/211,NPT  

V-21 
VOLTS 

VAM0.5 I
=4.RETVLV 

101326: 0.   
DETAIL El 

V-20 
VOLTS 

ALOLSAKSJ4.BYPASSVLV 
113026: 0.0.4 I 
DETAIL I 

NO 

NC 

DETAIL PC 

RE -6 
1--1 ALE X.VAMC,Q14.SSTOP (ON/OFF) 
LJ 10026: 0.0.32  

DETAIL PO 
EX.VAM 4.VEDOUT 
26: 0.0. 

DETAIL XX 

V-22 
VOLTS 

ALEX VAMC CT4.SUPVLV 
1002S 0.0.d I 

TIE -32 
-40/240deg F 
ALE X.VAMC.0T4.CWS.TEMP 
j0026: 0 0.22 1 
DETAIL MR 

I/2' X 3 1/2- NPT 

NO*-8-.3  
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Control 
Device 

Oly Product inje Moxofoaliew Docunent 
Nerd( 

Field Mounted Devices 

CS 6 1 H908 VERIS 1006cut005 CURRENT SW SPLITCORE-ADJ W/LED 

FM 14 1 SIEMENS HAG MIR N/A N/A N/A 

RE 6 1 RIBU1C FUNCRONAL DEVICES 1208cul01.3 RIB 120VAC 24VAC/I3C SPDT 

TIE 31-32 2 544-577-25 SIEMENS 149261 IMMWELL SN5R, PT 1K OHM, (375),2.54  LGTH 

V SEE VAL \If SUBMITTAL 

11. When the lag tower bypass valve has fully closed for five minutes (ad).), the lag tower shall be disabled and Its 
Isolation valves closed. This process is repeated as needed until only one tower is In operation. 

CONDENSER WATER TEMPERATURE CONTROL 
I. During normal chiller operation, condenser water supply temperature setpolnt shall be reset based on outside air 

wet bulb temperature and current chiller load. 
2. The condenser water temperature shall preferably be measured downstream of the cooling towers, and shall be on 

overage of multiples sensors installed in the main header before it branches to the four chillers. Any significant 
discrepancies in these multiple sensors shall send an alarm that calibration is needed. 

CONDENSER WATER PUMP CONTROL 
1. When a chiller Is staged on, its corresponding condenser water pump shall be brought on. 
2. The speed of each condenser water pump shall be controlled based on a combination of leaving condenser water 

temperature and existing load of the chiller to ensure optimum efficiency of the chiller. 
3. The speed of each pump shall never toll below the value required to maintain minimum flow through the 

condenser of the chiller served as measured by a flow meter for each condenser. 

COOLING TOWER STAGING 
1. The cooling towers shall be configured In a lead/lag/standby configuration, and shall employ a common header 

system and be able to stage independent of the chIller systems based on total condenser load. 
2. To the extent possible, lead/log/standby determination shall ensure that the most efficient operational 

arrangement is being employed for the current load demand. 
3. The lead cooling tower shall be enabled whenever a chiller is enabled. 
4. The maximum number of cooling towers that can be enabled at any time will be determined based on the 

minimum flow requirements for each tower and the total condenser water flow as sensed by flow meters installed 
for each condenser. 

5. When a tower is enabled, its Isolation valves will open, and its bypass valve shall modulate to maintain condenser 
water temperature two degrees (ad).) below setpoint. If the !mass vatve M fully open (flow to the tower) for five 
minutes (ad).) and condenser water temperature is above setpoint, the next tower in sequence will be enabled. 
This process is repeated as needed until the maximum number of cooling towers are enabled for the current 
condenser water flow rate. 

6. When the maximum number of towers are enabled for a given condenser water flow rate, the bypass valves for 
all towers are fully open, and condenser water temperature exceeds Its setpoint by two degrees (adj.), the lead 
tower fon shall turn on at minimum speed. 

7. After the tower fan has been on at minimum speed for at least five minutes (ad).), if condenser water 
temperature exceeds its setpoint by two degrees (adj.), the next tower fan in sequence shall turn on at 
minimum speed. This process is repeated as needed until the fans of all enabled towers are on at minimum 
speed. 

8. Once the fans of all enabled cooling towers are on at minimum speed, the MPG speeds shall begin to modulate 
in unison to maintain the condenser water at Its setpoint. 

9. 106th all operating fans at minimum speed, should condenser water temperature fall two degrees (adj.) below 
setpoint for five minutes (ad).), the lag fan shall turn off. 

10. With all tons off on enabled towers, the bypass valve of the log tower shall control to maintain condenser water 
temperature two degrees below setpoint. All other tower bypass valves shell remain fully open to tower flow. 
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(2) NEW DEVICE 

OPEWNO PotH ANN °OWE 
0 

0  EXISTING PONT. NEW NOTE 

CD NEW PONT, NOW BENCE 

FM-18 
RANGE GPM 

0,2
(1 VC

, 
 Cr.FLO NORTH 
5.2  

DETAIL MF TTE -33 
-40/2404 F 

EX.VAM R. TEMP.NORTH 

FM-16 
RANGE GPM 
iller

5
4
S

.G1-
1
1WR.FLO,MAIN  

DETAIL MF 

, PTE-16 
R ANGEP SI 
AL.E)C, V

,5 
AMC,,GHWR.  PRESS. NOR TH 

IOW. 0 4 I 
DETAIL MF 

TIE -35 
-40/24 F 

WR.TEMP.MAIN 

TIE -36 
-40/2404e F 
A X VA HWR.TEMP.SOUTH 

FM-19 
RANGE GPM 
ALEX. VAMG, GHWR.FLO.SOUTH  
0001:0.4.1 I 

DETAIL MF 

REF# FIELD PANEL NAME 
0001 Alex.VAMC.CHWSYS_71470 

FIELD PANEL NODE NAME 
Alex.VAMC.CHWSYS 

SIEMENS 

Siemens Industry Inc 

104 Amonce 
Lafayette, La, 70507 
USA 
Phone. 13371 233-7431 
Fax. 13371 239-7518 
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FM-20 
RANGE GPM 
A X.V H .FLO.NORTH 

V-23 
0 0  VOLTS 

ALPLVIAA .DECOUPLER.VLV 
01 I 0.3.8  

NO 

Cri5DWATG -475E GPM 
p
o
LL
0
M,DFOUPLER .FLO 

DETAIL MF 

,INSTALLATION NOTES.  

0  EXISTING DEvIcE 

DETAIL R 
/2- r API 

PTE -17 
RANGEPSI FM-17 
ALEX AM4j.CHWR.PRESS.N012111 RANGE GPM 
10001 0.4.5 A

l
l
oci

.V
(5

24 ClilWR.FLO.NCRTH  
DETAIL MF 

DETAIL MF 
TTE -34 

c)  -40/240de F 
APT WR.TE P.NORTH 

DETAIL MR 
/2" x 3 1/2- 

DETAIL MR 
1/2" X 3 r NPT 

PIE -19 
RANGEPSI 
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I????, 0,4.3  
DETAIL MF 

▪  SOUTH 
CHWR 

NORTH 
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• CHWR 
MAIN 

DETAIL MR 
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PTE-25  
RANGEPSI 
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DETAIL MF 
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Decoupler and Flow Control Valves 

Control 
Dorke 

Oty Product Nureor Mocurschror Document 
Kober 

Deecrtytloe 

Field Mounted Devices 

FCV 1-4 4 222 N/A N/A N/A 

FM 15 1 SIEMENS MAC MIS N/A N/A N/A 

FM 16-23 8 EXISTING METER N/A N/A N/A 

PIE 17-24 8 ZZZ N/A N/A N/A 

TTE 33-40 8 544-577-25 SIEMENS 149261 !UNWELL SNSR, PT 1K OHM, (375)2.5 LGTH 

V SEE VALVE SUBMITTAL 
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47.CTRLAIR 
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Aeaff
547.EXFAN1.SSTOP(PROOF) 
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(LigiyefiB1
1
47.EXFAN2.5ST0P(PRO0F) 
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..VOC
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 01

1
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OttynyMP5.SUP.PRESS 

l
A
o
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:
Ve.

7
1PLIMP5.STEMP  

REF# FIELD PANEL NAME FIELD PANEL NODE NAME 

0001 Alex. VAMC. CHWSYS_71470 Alex. VAMC. CHWSYS 
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